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EXECUTIVE SUMMARY

This document is a comprehensive revision of the Maricopa Associations of Governments
“208” Water Quality Management Plan (WQMP). This is the second such complete revision
since the Plan was first issued in 1979. Numerous changes have occurred since the 1993
revision to the 208 Plan was prepared, including:

o Major population growth in the metropolitan Phoenix area.

. Passage of Growing Smarter Initiative and Growing Smarter Legislation requiring
extensive planning for growth by municipal agencies.

. Extensive number of amendments to the 1993 208 Plan as a result of growth.

° Revisions to state and federal regulations affecting permitting of wastewater systems,
including discharge, reuse, recharge, and sludge disposal.

. A continued trend through urbanized areas of Maricopa County away from large,
regionalized wastewater treatment plants and towards more numerous, small local
water reclamation plants to produce reclaimed water for reuse.

The Federal Water Pollution Control Act Amendments of 1972, 1977, and 1987 (Clean
Water Act) require, under Section 208, that states develop and implement areawide water
quality management plans for pollution control. Plans prepared to meet the requirements of
Section 208 must: a) identify the treatment works needed to meet anticipated municipal and
industrial waste treatment needs of the area over a 20-year period, including construction
priorities and schedules; b) establish a regulatory program to implement the plan; c) identify
an implementation plan; d) identify non-point sources of pollution; e) identify mine-related
sources of pollution, construction activity-related sources of pollution, and salt water
intrusion into fresh waters; f) identify a process to control residual waste disposal; and
g) identify a process to control disposal of pollutants on land or in subsurface excavations.

The “208 planning process” provides an opportunity for a designated area to identify its
specific areawide waste treatment and water quality management problems and set forth a
management program to alleviate those problems. The Maricopa Association of
Governments (MAG) has been designated as the areawide water quality management
planning agency for the Maricopa County area.

Major issues identified during the preparation of this 208 Plan Revision include:

° The Growing Smarter Initiative and Growing Smarter Plus have initiated requirements
for extensive growth planning by municipal agencies.

. The population of the Maricopa County area is expected to continue to grow
significantly over the next 20 years. This growth will require expanded wastewater
collection, treatment, and reuse systems to handle increased flows.
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° Reclamation of wastewater for non-potable reuse and aquifer recharge continues to
be an important element both in wastewater treatment and water resources planning
in the study area.

. The pollution impacts of stormwater discharges is extensively regulated by National
Pollutant Discharge Elimination System (NPDES) permits. Passage of House Bill
2426 of the 2001 Legislative session created the Arizona Pollutant Discharge
Elimination System (AZPDES) program and ADEQ proposed new rules for
implementation of the permitting program, which were approved by the Governor's
Regulatory Review Council on December 4, 2001.

° Sludge disposal continues to be an increasingly important issue, and was addressed
in Section 503 Rules for Land Application of Sludge by the federal government.

. A State Solid Waste Management Planning Program is in place to extensively
regulate disposal of solid wastes. The MAG Regional Solid Waste Management Plan
is designed to provide guidance for systems level regional solid waste management
planning, and future development of programs and facilities in the MAG region.

. The federal government has initiated new focus on regional water quality standards
through the Total Maximum Daily Load (TMDL) program.

° Unified permit process adopted by ADEQ is designed to streamline procedures for
permitting of wastewater treatment plants.

. Air quality issues are becoming increasingly important and have resulted in greater
enforcement of setbacks and odor treatment in wastewater treatment plants.

o Surface water quality standards have been made more stringent, forcing
consideration of alternative disposal or reuses rather than discharges.

° Shallow groundwater is becoming an increasing issue in the Salt and Gila Basins as
its level is rising due to decrease in pumping for agricultural uses and the increase in
recharge of treated wastewater effluent.

The 208 program includes of two major elements: the Point Source Plan and the Non-Point
Source Plan. During development of the original 208 Plan, issued in July 1979, a planning
process was established which has been in effect for over 20 years and is now well-
established. The original 208 Plan has been amended several times since 1979.

The major effort of this 208 Plan Revision was in the Point Source Plan. Point source
planning is primarily directed at compiling the preferred wastewater collection and treatment
system for the Maricopa County area through the year 2020. Toward this end, the Point
Source Plan examines population and wastewater flow projections, treatment methods,
effluent disposal, reclaimed water reuse, and sludge management.

October 2002 ES-2

H:\Client\ MAG_PHXW\6006A00\208 WQMP Update\Final\Executive Summary.doc



Development of the Point Source Plan has been heavily based on the wastewater
management plans developed by the cities and towns of the study area. Consistent with the
1993 MAG 208 Plan Update, most of the cities and towns maintain detailed, carefully
analyzed plans for the wastewater management within their planning areas. Wastewater
management planning in the study area is a combination of regional and local approaches,
as reflected in the Point Source Plan.

The selected point source plan has also been analyzed for its environmental impacts and
impacts on the water resources in the area. The most important areas reviewed were:

. Surface water and groundwater quality and quantity.
o Aesthetics and public acceptability.

° Land use and population changes.

. Public health.

. Public facilities and economic activities.

During the period since 1993, considerable additional study has been made of the study
area’s groundwater. Seven regulatory programs, including the federal Superfund and State
Water Quality Assurance Revolving Fund (WQARF), have been fully implemented. These
have resulted in much greater knowledge of non-point source pollution in the state and
have been incorporated in the Non-Point Source Plan Element.

Several agencies have responsibilities in the MAG 208 planning process. The U.S.
Environmental Protection Agency and the Arizona Department of Environmental Quality
have broad regulatory responsibilities. Others, such as the local municipalities and
wastewater utilities, deal with the specific wastewater management concerns of individual
communities. All have provided input to the regional planning effort. The efforts of the
agencies involved have been coordinated and integrated in this MAG 208 Water Quality
Management Plan for the Maricopa County area. The public participation process is
described in Chapter 7.

STUDY AREA DESCRIPTION

Fifty-nine percent of Arizona’s population resides in Maricopa County, the 9,130 square
mile area encompassed by this report. The MAG 208 Water Quality Management Plan
includes all cities, towns, and areas within Maricopa County.

The planning area has experienced the largest net increase of population between 1990
and 1997 of any county in the United States. Development continues to favor a low-density
urban form, with much of the urban growth occurring as a result of the retirement of
agricultural lands. Physical and political boundary features have contained growth in
relatively few areas; namely Indian Community boundaries, mountain ranges, and regional
parks. However, a movement toward growth management has arisen. New legislation and
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voter initiatives are designed to manage urban sprawl with the goals of preserving open
space and improving the quality of life in the Valley. Population growth has exceeded that
predicted in the 1993 MAG Water Quality Management Plan Revision. Growth has occurred
so rapidly and the urban landscape has changed so dramatically during the nineties that a
Special Census was performed in 1995 to update socioeconomic data for the study area.

Maricopa County is the most populous of Arizona’s fifteen counties. Since 1950, the
population of the County has increased from 331,770 to over 2.9 million in 1999. Migration
accounted for approximately two-thirds of the population growth during the 1990s. This
migration consisted primarily of people relocating to the area from the Midwest and western
United States.

The economic environment during the 1990s was exceptionally strong with an increase of
approximately 580,600 jobs since 1989. Construction and finance, insurance and real
estate (FIRE) sectors led the growth of new non-farm jobs in Maricopa County. These
sectors are expected to continue to grow for the next several years, although the rate of
growth will slow somewhat from recent years. The largest sectors of the local economy are
trade (includes retail) and services. These two components comprise more than half of the
total employment in Maricopa County. Manufacturing, including high-tech industries, is
expected to continue to grow throughout the planning period. Only two sectors of the local
economy have not shown significant growth in recent years: mining and agriculture. In the
coming years of the planning period, the economic outlook for the MAG planning area and
the State of Arizona as a whole is for continued growth in nearly all sectors of the non-farm
economy.

In Arizona, as well as other states, there is a trend toward more managed growth of urban
areas. Recent legislation has been signed into law that establishes roles of local and state
government in planning and management of new development and provides conservation
of State Trust lands for open space. The legislative acts include House Bill 2361 (Growing
Smarter Act of 1998) and Senate Bill 1001 (Growing Smarter Plus Act).

For the purposes of the 208 Plan Revision, the boundaries of the study area coincide with
the boundaries of Maricopa County. The MAG 208 planning area is the Maricopa County
boundary and jurisdictions or portions of jurisdictions outside of Maricopa County are within
other planning areas for all 208 planning purposes and processes.

Maricopa County is increasing its importance as a center of business activity. The
economic emergence of the Pacific Rim is affecting the area, with California firms
expanding and relocating here to serve that market. The traditional economic base of
tourism, government, and construction is being broadened by the addition of high
technology manufacturing, defense/aerospace, and corporate regional offices. Agricultural
employment is declining as a percentage of the total largely due to urbanization and
mechanization.
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DESCRIPTION OF WATER RESOURCES

The development of Maricopa County into a major agricultural and population center of the
Southwest U.S. is due in large part to its favorable location with respect to supplies of
surface water. Maricopa County lies at the confluence of the Salt and Verde Rivers, two
rivers that drain the most prolific watersheds in the State.

Other developed surface water resources of historical importance in the planning area
include: (1) the Agua Fria River, and (2) the Lower Salt River and the main stem of the Gila
River below the confluence with the Salt. The Hassayampa and Santa Cruz Rivers are
tributaries to the Gila River in the planning area, but their normal flows are fully
appropriated by upstream users and they carry only floodwaters into the planning area.

In addition to the traditional water sources from the planning area’s rivers, Colorado River
water and treated wastewater effluent are increasing their role in meeting the needs of the
planning area. The Arizona Department of Water Resources (ADWR) reported that 677,000
acre-feet of Colorado River water was delivered to the Phoenix Active Management Area
(AMA) in 1997. Of this volume, 277,000 acre-feet were used directly for municipal,
industrial, and agricultural purposes; 400,000 acre-feet were stored in underground storage
facilities and groundwater savings facilities. In 1995, approximately 100,000 acre-feet of the
286,000 acre-feet of effluent produced was recharged into underground storage facilities or
reused. The ADWR has stressed the need to fully utilize these water sources to assist in
achieving the safe yield goal defined in the 1980 Groundwater Code by the year 2025.

Waters in the Salt and Verde Rivers have excellent chemical quality. The watersheds are
largely undeveloped and man-made sources of pollution are not widespread. Certain
Segments of the Verde River sometimes have concentrations of arsenic that exceed
10 mg/L, which is above the Maximum Contaminant Level (MCL) per EPA water quality
standards for public water supply systems.

Lake Pleasant is a large man-made reservoir constructed along the Agua Fria River in the
northwestern portion of the planning area. The Waddell Dam forms Lake Pleasant. The
Bureau of Reclamation constructed the New Waddell Dam as part of the Central Arizona
Project (CAP). The commingled water stored in Lake Pleasant, during an average year of
inflow, will be mostly representative of Colorado River water.

The water quality of the Agua Fria River above Lake Pleasant is similar to the quality of the
Colorado River. However, the Agua Fria River typically has a lower TDS concentration than
the Colorado River water.

Water quality in the Gila River is generally poor. Water flow in the perennial reaches of the
Middle Gila Basin are predominantly effluent, releases from impoundments, and agricultural
return flows. The water quality is impacted by upstream discharges of irrigation tailwaters,
inflows of groundwater containing high concentrations of TDS, and water from mine tailings.
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The CAP includes a 336-mile long aqueduct system that consists of canals, pipelines,
tunnels, pumping facilities, check structures, and turnouts. The system allows the CAP to
deliver water from Lake Havasu on the Colorado River to municipal and agricultural
irrigation users in Maricopa, Pinal, and Pima counties. The aqueduct system was
completed in 1993 making the CAP the largest supplier of surface water in Arizona.

The CAP aqueduct is also interconnected to the SRP canal system at Granite Reef Dam
near the Salt-Gila Pumping Station. The Granite Reef interconnection is used to import
CAP water into the SRP canal system as a means of delivering water to users in the
Phoenix area who are remote from the CAP aqueduct.

In 1986, the Arizona legislature established the Underground Water Storage and Recovery
Program to allow the storage of surplus water supplies underground for recovery and use
by the storer at a later time. In 1994, the legislature developed a unified program to
consolidate the various water storage programs by enacting the Underground Water
Storage, Savings and Replenishment Act. Two types of facilities are used for this purpose
including underground storage facilities (USF) and groundwater savings facilities (GSF).
The distinction between the two is that groundwater savings facilities are using a source of
water for their needs, typically irrigation, in place of groundwater thereby creating a savings.
In 1996, the State Legislature created the Arizona Water Banking Authority (AWBA) to store
Arizona’s unused allotment of Colorado River water for future use during times of drought.

In the planning area, wastewater treatment plant effluent is used to supply water for
irrigation, industrial uses, recreational purposes including lakes and ponds, artificial
recharge, and wetlands. To meet the requirements of the Assured Water Supply rules, it is
likely that the use of effluent as a renewable water source will continue to increase in the
future.

Municipalities within the planning area have implemented constructed wetlands to provide
tertiary treatment of secondary treated effluent, polishing treatment of tertiary treated
effluent, and wildlife habitat development. Effluent is also used as a source water to fill and
maintain scenic and recreational lakes and ponds associated with various parks and golf
courses throughout the planning area.

The 91st Avenue and 23rd Avenue Wastewater Treatment Plants are the largest sources of
effluent in the planning area. This effluent is supplied to Palo Verde Nuclear Generating
Station via pipeline to irrigate districts through the irrigation canal system and excess flow is
discharged to the Gila River channel.

Groundwater resources in the planning area are significant but not unlimited. Despite the
relative abundance of groundwater in the planning area, long-term declines in water levels
have resulted in parts of the area from imbalance between recharge and pumpage. The
recognition of this imbalance provided the impetus for the enactment of the Groundwater
management Act of 1980. The Act led to the establishment of Active Management Areas
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(AMAs) which are subject to regulation by the Arizona Department of Water Resources
(ADWR). Within the AMAs, the right to pump groundwater and develop new groundwater
supplies are regulated by ADWR. Most of the Salt River Valley lies in the Phoenix AMA.
Within the Phoenix AMA, a permit is needed to legally withdraw groundwater for most uses,
and increasing the base of agricultural land is limited.

In the Phoenix AMA, the depth to groundwater varies from less than 10 to more than 600
feet below land surface. In general, the greatest depths occur in the sloping alluvial fans
close to the major mountain ranges. Groundwater is shallowest near the Salt, Verde, and
Gila Rivers ranging from as shallow as 4 feet to less than 50 feet below land surface.

In most of the planning area, groundwater is more mineralized than surface water. Shallow
mineralized groundwater is often “hard,” or it may have a salty taste. Its usefulness for
domestic, industrial, and agricultural purposes is reduced. However, deeper groundwater
that has not been influenced by irrigation is developed by most cities.

In Arizona, the Arizona Department of Environmental Quality (ADEQ) has responsibility for
establishing and enforcing water quality standards. There are three sets of relevant
standards that have been established:

° Surface waters
° Public water supplies

° Aquifers

POINT SOURCE PLAN

The objective of the Point Source Plan is to identify the preferred wastewater collection and
treatment, and effluent reuse or disposal systems for the study area. Applicable regulations
and permit requirements are discussed with respect to their role in wastewater system
planning. This is followed by specific plans developed for each community in the Study
Area.

Permits and Protected Uses

The regulatory framework for management of water quality is comprised of permit
compliance and monitoring of protected uses.

The ADEQ defines, monitors, and enforces water quality standards for protected uses of
surface waters, aquifers, and public water supplies. The total maximum daily loads (TMDL)
program is a program that has been established since the last 208 Plan revision. This
program is another tool that allows the State to establish pollutant loads permissible for
water quality limited surface waters bodies.
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The permit framework for point source management has changed. The framework consists
of three primary elements consisting of NPDES, APP, and Reclaimed Water. The
administration of the NPDES program has not changed substantially. However, the State of
Arizona is seeking primacy for administration of the AZPDES program. On December 4,
2001, the Governor’s Regulatory Review Council approved new rules to implement the
permitting program passed in the 2001 session of the Arizona Legislature. Currently,
USEPA Region 9 is considering the submittal package forwarded in early January 2002.
ADEQ anticipates program approval by July 1, 2002. However, the APP and Reclaimed
Water Permit program rules were recently revised. In addition, a new rule has been added
that addresses water quality management planning.

The purpose of the NPDES and AZPDES permit programs is to regulate the quality of point
source discharges into “Waters of the United States”.

Based on these criteria, discharges to the Salt, Verde, Gila, and Agua Fria Rivers,
tributaries to these rivers including typically dry washes, and several lakes and canals
within the planning area are subject to the NPDES and AZPDES permit program provisions.

The ADEQ has established Surface Water Quality Standards (SWQS) as required to meet
the goals of the federal CWA and to protect the quality of the surface waters in the state.
The EPA incorporates the SWQS and federal regulation related to surface water quality and
effluent discharge quality into the NPDES and AZPDES permits. Pollutant levels
established by the NPDES and AZPDES permit programs vary among wastewater
reclamation facilities depending upon the designated use of the receiving water. The
NPDES and AZPDES permits include monitoring requirements for chemical and biological
constituents. Permits are typically issued for a term of five years.

EPA is developing rules that will regulate discharges from sanitary sewer collection
systems. These discharges are called sanitary sewer overflows. Currently, EPA plans to
implement the rules through NPDES permits.

The Aquifer Protection Permit (APP) program was established by the Environmental Quality
Act of 1986 (A.R.S. § 49-101, et seq.) and implemented by rule in 1989. The purpose of the
APP program is to protect the groundwater quality and public health from potential
environmental risks posed by the facilities that discharge pollutants to the land surface,
underlying soil, or groundwater that have the potential for reaching an aquifer. The APP
permitting requirements are determined based on the type of facility or land use, capacity of
the facility, and/or the type of discharges that facility will produce. The most crucial
requirements for obtaining an APP are demonstrating that the Best Available Demonstrated
Control Technology (BADCT) will be used to minimize the discharge of pollutants, Aquifer
Water Quality Standards will not be violated at a point of compliance, and that the facility
possesses the financial and technical capability to comply with the permit conditions.
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The Environmental Quality Act (ARS 49-243B.1.) requires that all domestic wastewater and
disposal facilities requiring an APP use the Best Available Demonstrated Control
Technology (BADCT) as part of their wastewater treatment process. “Best” is defined as the
optimum method for the intended purpose. “Available” refers to being commonly
procurable. “Demonstrated” is defined as proven reliability under comparable
circumstances. “Control Technology” is defined as a wastewater treatment process or
pollutant concentration that represents the result of a selected treatment process. The
overall objective of BADCT is to reduce the pollutant load on the state’s aquifers to the
greatest extent that is technically feasible.

As part of the Unified Water Quality Permit Process, the ADEQ adopted BADCT
requirements for new sewage treatment facilities. The design review of sewage treatment
facilities has been consolidated into the APP application review process. The BADCT
requirements are defined within the rules for secondary treatment, pathogen removal for
new facilities and major modifications to older facilities. The APP rule also establishes four
types of general permits that have varying notification requirements. The modifications to
the APP process better defines the design standards and monitoring requirements for small
on-site wastewater treatment systems. The APP rules took effect in January 2001.

The reclaimed water reuse permit program, established in 1985, allows the reuse of
reclaimed water for a variety of applications such as agriculture, urban lakes, golf course
irrigation, ponds, and industrial uses. Water reclamation plants are required by rule to have
a reuse permit for the release of reclaimed water for reuse purposes.

A companion rule adopted Reclaimed Water Quality Standards and established five classes
of reclaimed water expressed as a combination of minimum treatment requirements and a
limited set of numeric reclaimed water quality criteria.

There are two main categories of reclaimed water reuse including direct nonpotable reuse
and indirect reuse. Direct reuse consists of irrigation and makeup water for urban lakes.
Indirect reuse typically involves aquifer recharge and recovery. Reclaimed water quality
requirements for irrigation and recharge follow the SWQS and AWQS requirements. Direct
potable reuse of reclaimed water is prohibited by law.

The indirect reuse of reclaimed water usually involves recharge to an aquifer for storage
and future recovery. The reclaimed water is typically allowed to infiltrate through the dry
soils above the aquifer allowing for additional treatment. Recharge projects using reclaimed
water are required to obtain an APP. The APP requirements and procedures are discussed
in Section 4.1.2 of this document. Recharge projects are also required to obtain an
Underground Storage Facility Permit and Water Storage Permit from the ADWR. However,
recharge projects do not require a reclaimed water reuse permit.
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Reuse has gained popularity in light of water conservation requirements and incentives,
and increasingly stringent stream discharge standards. Water conservation measures
established by the ADWR for the Phoenix AMA encourage the reuse of reclaimed water in
lieu of groundwater supplies. Reclaimed water may be used for irrigation without recharging
an aquifer. Reclaimed water quality requirements vary for different irrigation uses, but
generally they are less stringent compared to those governing groundwater recharge.

In 1986, the Arizona legislature established the Underground Water Storage and Recovery
Program to allow the storage of surplus water supplies underground for recovery and use at
a later time. In 1994, the legislature developed a unified program to consolidate the various
water storage programs by enacting the Underground Water Storage, Savings and
Replenishment Act. Two types of facilities are used for the storage of excess water supplies
including underground storage facilities (USF) and groundwater savings facilities (GSF).
The distinction between the two is that groundwater savings facilities are using a source of
water for their needs, typically irrigation, in place of groundwater, thereby creating a
savings. By permitting and implementing a storage facility, applicants are able to
accumulate storage credits for use in the future.

There are two types of USF that are permitted by the ADWR including constructed and
managed USF. A constructed USF consists of a facility that includes constructed features
that contain recharge water to allow infiltration to occur within the constructed boundaries of
the facility. A managed facility employs the use of the unmodified natural channel of a
stream to recharge water, therefore, construction at a managed facility is minimal.

In Arizona, the Arizona Department of Environmental Quality (ADEQ) has responsibility for
establishing and enforcing water quality standards. There are three sets of relevant
standards that have been established:

° Surface waters
° Public water supplies

. Aquifers

The surface and aquifer water quality standards are defined in two categories including
narrative and numeric standards. The narrative category provides broad standards that
protect the aesthetics and prevent degradation of the water and wildlife.

The Unified Water Quality Permit Process (UWQPP) was initiated by the State to reduce
the regulatory review burden and eliminate redundancy in the aquifer protection and
wastewater facility construction review and reuse permitting processes. The modifications
and additions to the existing regulations governing the reuse of wastewater are expected to
encourage the reuse of treated wastewater and conserve potable sources for domestic
purposes. The new rules took effect in January 2001.
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The ADEQ is required to establish Total Maximum Daily Loads (TMDL) for lakes, rivers and
streams that do not meet water quality based standards as a requirement of Section 303 (d)
of the CWA. The water quality limited waters are identified and prioritized according to the
pollutants and designated use of the water. For each pollutant identified, the State must
determine a TMDL that specifies the amount of pollutant that may be present in a water
body without exceeding the water quality standard. The TMDL takes into account the
pollutant source, seasonal variation, and a margin of safety. The program goal is to delist
waters within 13 years of the first listing. Because the TMDL establishes maximum
allocations of pollutants loadings, the NPDES and AZPDES permitting process for point and
nonpoint sources is affected by this program.

On August 9, 2001, EPA published a notice in the Federal Register for an 18 month delay
of the recently published TMDL Rule. The Federal Register also included a delay for states
to submit impaired water lists [303(d)] until October 2002.

Selected Point Source Plan

The Point Source Plan in this 208 Plan Revision is an update of that presented in the 1993
208 Water Quality Management Plan. The Point Source Plan reflects the major advances
which have been made by the communities of the Study Area in wastewater management
planning. Nearly all of the communities have developed carefully-analyzed, detailed
wastewater master plans. The plans have been developed by individual municipalities and
agencies, but they reflect a thorough awareness of the water quality management issues
facing the region.

Because of the importance of highly-treated effluent or reclaimed water as a source of
supply, almost all of the communities in the Study Area have at least considered the
possibility of effluent reuse. Because of the cost of distributing water to users, a local
approach to reclamation and reuse is in most cases the most cost effective. This has led
many communities to plan local, smaller treatment plants to retain the water in their
community and minimize the cost of delivering reclaimed water.

The discussion for each community describes:

. Planning area.

° Population and wastewater flow projections.

. Existing wastewater collection and treatment systems.

. Effluent disposal and/or reuse.

o Sludge management.

. Planned improvements.

° Improvement costs.
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Presented on Table ES.1 is a summary of the selected wastewater projects for each
community. A composite map of the Point Source Plan is reflected in Figure ES.1. There
are currently 25 treatment plants over 2 mgd in capacity and 51 small plants (76 total). By
year 2020, the count is expected to increase to 47 larger plants and 50 small plants (97
total).

Modifications to the MAG 208 Plan

The MAG 208 Plan is subject to change in accordance with these established procedures:

° Periodic Major Revision of the 208 Plan.
. 208 Plan Amendment Process.
. Small Plant Review and Approval Process.

Each of these procedures have been utilized multiple times since the original plan was
developed.

In order to ensure that the MAG 208 Water Quality Management Plan remains an up-to-
date document, MAG member agencies have been requested to submit copies of their
adopted Capital Improvement Programs (CIPs) annually to MAG. Though this procedure
has not been rigorously followed, a renewed intent exists to seek this annual information by
MAG. The intent is to review the CIPs to determine if changes to the wastewater treatment
systems have occurred. The changes will then be presented to the MAG Water Quality
Advisory Committee. If appropriate, the MAG Water Quality Advisory Committee may make
a recommendation to the MAG Management Committee that the 208 Plan be amended to
include the updated information.

Periodic Major Revision of the MAG 208 Plan

The MAG 208 Water Quality Management Plan is periodically updated through a major
revision in accordance with provisions of Section 208 of the Federal Clean Water Act.
These updates to the original 208 Plan (July 1979) have been occurring on an approximate
10 year cycle (1982, 1993, and the current update to be completed in 2001/02).

Interim Revision of the MAG 208 Plan

Modifications to the MAG 208 Plan are incorporated in each major revision. Two
procedures exist to modify the approved 208 Plan between revision cycles:

) 208 Amendment Process

° Small Plant Review and Approval Process

MAG 208 Plan Amendment Requirements

Plants greater than 2.0 million gallons per day and those with a discharge requiring an
NPDES permit or AZPDES permit which are not specifically identified in the MAG 208 Plan
would be required to go through a formal 208 analysis or amendment.
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Table ES.1  Point Source Plan Summary
MAG 208 Water Quality Management Plan Update
TREATMENT PLANTS
CURRENT | FUTURE' | ULTIMATE ESTIMATED
AREA MEMBER AGENCY NAME MGD ADD MGD MGD OTHER IMPROVEMENTS COSTS?
Central Phoenix 23d Ave. WWTP 63.0 0.0 78.0 $166,220,000
91st Ave. WWTP (SROG) 179.25 25.25 239.97° $215,414,800
Cave Creek WRP 8.0 8.0 32.0 $43,150,000
North Gateway WRP - 4.0 32.0 $30,000,000
Collection System $150,178,000
Lift Stations $7,825,000
Estrella WW System $20,000,000
Multi-City Sewers $96,925,000
Tres Rios $28,021,000
Misc. WWTP Facilities (13 small) 0.2 - 0.2 -
Southwest |Avondale Avondale WWTP 3.5 29 20.0 $30,800,000
Northside WRP - 6.0 6.0 $8,000,000
Package WWTP - 1.0 1.0 $1,000,000
Sewer Extensions $2,000,000
Trunk Sewers $8,635,000
Buckeye Buckeye WWTP 0.6 1.4 2.0 $3,500,000
Sundance WWTP 3.6 3.6 $18,000,000
Blue Horizons WWTP - 0.8 2.0 $3,500,000
ADOC Lewis Prison 0.75 - 0.75 -
Verrado WRF - 0.45 3.35 $3,000,000
Goodyear Goodyear WWTP 3.0 8.0 11.0
Gila River Basin-Cotton Lane WRP - 4.0 4.0 %\%6’475’000
Lockheed Martin WWTP 0.45 - 0.45 -
AZ Equest Center 0.12 - 0.12 -
LPSCO Palm Valley WRF - 4.1 8.2 $19,174,000
LPSCO Sarival WRF - 4.1 8.2 $19,174,000
Rainbow Valley (Lum Basin) WRF - 1.0 9.2 $46,000,000
Corgett Basin WRF 0.8 14 2.2 $11,000,000
Waterman Basin WRF - 2.8 5.5 $27,500,000

Litchfield Park
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Table ES.1  Point Source Plan Summary
MAG 208 Water Quality Management Plan Update
TREATMENT PLANTS
CURRENT | FUTURE' | ULTIMATE ESTIMATED
AREA MEMBER AGENCY NAME MGD ADD MGD MGD OTHER IMPROVEMENTS COSTS?

Tolleson Tolleson WWTP 17.5 7.4 24.9 $49,175,000
Northwest |El Mirage El Mirage WWTP 1.0 2.6 3.6 $11,500,000
Glendale Arrowhead Ranch WRF 4.5 - 4.5 -
West Area WRF 43 10.7 15.0 $20,000,000

Desert Gardens || WWTP 0.05 - 0.05

Casitas Bonitas WWTP 0.05 - 0.05
AAWC Russell Ranch WWTP - 0.06 - $1,199,000
AAWC WRP - 0.50 8.0 $3,000,000
Desert Gardens || WWTF - 0.06 0.06 $442,000
Sewer Lines $18,600,000
Reuse Lines $11,300,000
Luke AFB Luke AFB WWTP 1.0 - 1.0 -
Peoria Beardsley WWTP 3.0 13.0 16.0 $65,000,000
South Peoria WRP - 2.8 13.0 $13,220,000
Pleasant Harbor WWTP 0.063 - 0.189 -
Jomax WRP - 6.7 9.0 $33,500,000
Paddelford WRP - 0.6 1.0 $3,000,000
Saddleback WRP - 0.5 0.9 $3,000,000
Quintero WWTP - 0.07 0.15 $420,000
S. Collection System $156,000
99th Ave. Int. Parallel $6,920,000
N Cent Collection System $16,500,000
NW Collection System $8,500,000

Surprise Litchfield Road WWTP 1.32 - 1.32
South Surprise WWTP 3.2 4.0 36.0 $45,000,000
North Surprise WWTP $41,000,000
Youngtown - - - -
Northeast |Carefree BMSC WWTP 0.12 - 0.16 -
Cave Creek Rancho Manana WWTP 0.233 - 0.233 -
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Table ES.1  Point Source Plan Summary
MAG 208 Water Quality Management Plan Update
TREATMENT PLANTS
CURRENT | FUTURE' | ULTIMATE ESTIMATED
AREA MEMBER AGENCY NAME MGD ADD MGD MGD OTHER IMPROVEMENTS COSTS?

Northeast |Fountain Hills Fountain Hills WWTP 2.6 0.6 3.2 $10,000,000
(continued) Infrastructure $2,400,000
Paradise Valley |- - - - -
Scottsdale Gainey Ranch WRP 1.7 - 1.7 -
Water Campus WRP 12.0 12.0 24.0 $24,500,000

Water Campus AWTP 10.0 12.0 22.0
Taliesen West WWTP 0.015 - 0.015 -
Sewer System Improvement $5,229,000
Southeast |Guadalupe - - - -
Chandler Lone Butte WRF 10.0 10.0 -
Ocotillo WRF 10.0 20.0 -
Airport WRF 6.5 10.0 20.0 $54,600,000
Industrial WWTP 2.8 - 2.8 -
Collection System $18,200,000
Reclaimed Water System $31,900,000
Recharge Facilities $47,700,000
Gilbert Neely WRF 8.5 25 11.0 $10,200,000
Mesa-Gilbert South WRP - 10.0 19.0 $78,250,000
Sewer/Lift Station $3,593,300
Reclaimed Water System $4,710,000
Mesa Northwest WRP 18.0 12.0 30.0 $50,000,000
Southeast WRP 8.0 8.0 16.0 -
Mesa-Gilbert South WRP - 20.0 30.0 $30,000,000
WW System Expansion $52,000,000
Queen Creek - - - - |Collection System $10,250,000
Tempe Kyrene WRP 4.5 55 10.0 $25,000,000
Rio Salado WRP - - 11.0 -
Infrastructure Improve. $40,900,000
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Table ES.1  Point Source Plan Summary
MAG 208 Water Quality Management Plan Update
TREATMENT PLANTS
CURRENT | FUTURE' | ULTIMATE ESTIMATED
AREA MEMBER AGENCY NAME MGD ADD MGD MGD OTHER IMPROVEMENTS COSTS?

Outlying Gila Bend Gila Bend WWTP 0.13 0.57 0.7 $1,000,000
Wickenburg Wickenburg WWTP 0.8 0.4 1.2 $1,613,000
Infrastructure Improve $3,859,600
Gila River Indian |Wild Horse Pass WRP 2.0 8.0 10.0 -
Community Vee Quiva WWTP 0.1 - 0.1 -

Salt River Pima- |Roadrunner WWTP 0.1 - -

Maricopa Indian |Victory Acres WWTP 0.4 - -

Community Pavilions WWTP 0.12 - -
Sewer Improve $3,000,000

Ft McDowell Casino WWTP 0.06 - -
Yavapai Nation Beeline Highway WWTP - 0.24 0.24 |Sewer Improve $10,000,000
Maricopa County [Anthem (AAWC) 0.5 4.0 4.5 $17,500,000
Belmont - 4.5 4.5 $18,500,000
Lakeland Village - 2.9 2.9 $17,400,000
Mountainwood - 0.37 0.37 $2,200,000
Rio Verde Utilities 0.3 0.6 0.9 $4,700,000
Sun City West (AAWC) 2.14 1.16 6.44 $7,000,000
Sun Lakes 2.4 - 24 -
Wigwam Creek - 24 24 $14,400,000
Misc. Small WWTP (15 WWTPs) 0.42 - 0.42 -
Totals 400.12 245.53 873.07 $1,977,528,700

' Defined expansions/additions within 20-year plan.
% Costs from CIP or estimated future additional mgd capacities of treatment plants.
®Year 2020 planning period only.
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For plants required to go through a formal 208 analysis and amendment, the jurisdiction
(MAG member agency) in which the facility would be located initiates a request to include
the new wastewater treatment plant in the 208 Plan. It is recommended that the jurisdiction
making the request contact any adjacent community if the proposed development is within
three miles of the boundary between the two communities.

According to federal regulations, public participation requirements are applicable for 208
Plan Amendments. The MAG Water Quality Advisory Committee reviews the draft 208 Plan
amendment and then authorizes a public hearing to be conducted. The hearing must be
advertised 45 days in advance and the document must be available for public review 30
days prior to the hearing. A hearing notice is also sent to interested parties 30 days prior to
the public hearing. The public hearing is conducted by MAG. A court reporter prepares an
official transcript of the hearing. If written or verbal comments are received, a response to
comments is prepared by the entity requesting the amendment.

The MAG Water Quality Advisory Committee reviews the response to comments and then
makes a recommendation to the MAG Management Committee. The MAG Management
Committee reviews the recommendation from the Water Quality Advisory Committee and
then makes a recommendation to the MAG Regional Council. As the decision-making body
of MAG, the Regional Council reviews the recommendation from the Management
Committee and then takes official action to approve the 208 Plan amendment.

The State Water Quality Management Working Group reviews the 208 Plan amendment
approved by the Regional Council and then makes a recommendation to the Arizona
Department of Environmental Quality (ADEQ). ADEQ submits the 208 Plan amendment to
the U.S. Environmental Protection Agency (EPA) for approval and EPA approves the 208
Plan amendment and notifies the State of the approval action.

The Arizona Department of Environmental Quality maintains a 208 amendment checklist for
use in preparing 208 Plan Amendments. Copies of the current checklist can be provided by
ADEQ upon request.

Small Plant Process

Part of the Multi-City SROG selected point source plan in 1982 was to provide an option to
further expansion of the 91st Avenue WWTP and other major treatment plants. This option
was the construction of small reclamation plants. Rather than amend the MAG 208 Plan to
include every acceptable new small plant, the communities developed a small plant review
process.

Using this process, a small plant not specifically identified in the Point Source Plan can be
approved as part of the 208 Plan if the plant goes through the Small Plant Review and
Approval Process. A small plant is a reclamation plant with an ultimate capacity of 2.0
million gallons per day (mgd) or less with no discharge requiring an NPDES or AZPDES
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permit. By requiring proposed plants in the area to obtain approval using this formal
process, an uncontrolled proliferation of small plants that could cause problems in the future
should be prevented. The communities adopted a small plant process goal of allowing the
cities and towns the maximum level of control in the approval of small plants. The County
must consider the comments of the nearby city or town concerning proposed small plant
facilities within three miles of their borders. Plants greater than 2.0 mgd and those with a
discharge requiring an NPDES or AZPDES permit which are not specifically identified in the
MAG 208 Plan would be required to go through a formal 208 analysis or amendment.

Small plants that are specifically identified in the MAG 208 Plan are required to go through
the Small Plant Review and Approval Process for an expansion of the facility, even when
the expanded facility would still meet the small plant threshold of 2.0 mgd or less.

Environmental Assessment of Point Source Plan

The MAG WQMP Revision revisited environmental impacts and issues previously
considered at both site-specific and areawide levels with the emphasis on assessment of
areawide impacts. Impacts were reviewed within various environmental categories: air
quality, geology/soils, surface water, groundwater, biological resources, cultural resources,
aesthetics, public health, land use, population, public facilities and services, economic
activity, and public and institutional acceptability, and nominal updates were developed.

NONPOINT SOURCE PLAN

Nonpoint sources are considered the single largest cause of water pollution in the nation.
The USEPA recently indicated that over 50 percent of the nation's current water quality
degradation is now attributable to nonpoint sources of pollution. Nonpoint sources of
pollution are those discharges that do not originate from a specific single location. In areas
such as Maricopa County, the distinction between point and nonpoint sources is not clear.
Although groundwater is the receiving water for many nonpoint sources, it is also impacted
by many point sources. In the MAG planning area, the major water quality impact due to
nonpoint sources is on groundwater. This is due to heavy reliance on groundwater supplies
and the relative absence of natural surface water in the County, except during flood flows.
Impacts to groundwater are more difficult to assess and manage than impacts to surface
water.

The State of Arizona has developed two NPS Water Quality Management Plans in recent
years. SMP | focused on nonregulatory watershed-based implementation efforts. The 1997
NPS State Water Quality Management Plan (SMP 1l) identified Arizona's goals and
objectives for NPS program implementation for State Fiscal Years 1998-2003. The SMP I
reflects the national trend for NPS program implementation within a watershed framework,
stressing partnering efforts, the nine key elements of an effective NPS program and
measurements of success for nonpoint source pollution reduction. At the present time,
ADEQ is preparing a major revision to SMP Il for NPS Water Quality.
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Nonpoint sources of urban pollution include discharges of storm runoff to surface water and
groundwater. Phase | (1990) and Phase Il (1999) of the NPDES Storm Water Permit
Program have driven local and state agencies to implement new management and testing
procedures related to storm water quality. Sediment in storm runoff and drywells used for
storm water disposal are two primary areas of focus in addressing pollution from urban
runoff. Pollutants associated with agriculture include sediment, pesticides, bacteria, viruses,
nitrates from both fertilizer and animal wastes, and salinity. Some of these pollutants can be
discharged to surface waters in irrigation return flows and storm runoff, and to groundwater
by percolation of irrigation water to the water table.

The presence of shallow groundwater is an important issue in many parts of the planning
area. As a result of urbanization and other factors, agricultural irrigation has ceased in large
parts of the Valley in recent decades. This has had major impacts on groundwater
discharge and recharge.

Nonpoint sources associated with land disposal activities in the planning area include
landfills, wastewater ponds, and septic tanks. Contaminants associated with some of these
sources include salinity, bacteria, heavy metals, nitrates, ammonia, phosphates, pesticides,
and volatile organic compounds (VOCs).

Disposal of liquid wastes at landfills and in industrial wastewater lagoons is another
documented source of nonpoint pollution in the planning area. Disposal of industrial wastes
in unlined lagoons, pits, or drywells was a commonly used disposal alternative in parts of
the planning area prior to the availability of sewers.

Septic tanks in combination with a leach bed or a drywell are used for onsite disposal of
domestic liquid wastes in unsewered parts of the planning area. There have been few
documented groundwater quality problems attributable to the use of these systems in the
MAG planning area. However, industrial use of septic tanks and leach beds is a suspected
source of contamination in some areas.

Use of effluent for irrigation, disposal of effluent to stream channels, or groundwater
recharge using effluent has potential to impact surface water or groundwater quality in parts
of the planning area. Contaminants of major concern include nitrate and pathogens. In
recent years, groundwater recharge has become a popular option for effluent disposal in
the planning area.

The Best Available Demonstrated Control Technology (BADCT) component of the 1986
Environmental Quality Act stipulates that specific technologies be incorporated in the
processes of wastewater treatment facilities required to obtain an APP. The principal
processes impacted by BADCT requirements for most wastewater treatment plants are
disinfection, turbidity removal, and nitrogen removal.
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Water quality impacts due to hydrologic modification, man-made alterations to or
withdrawals from surface waters or aquifers, in the planning area are significant. NPS
pollution issues related to these modifications include lowering of the water table and
changes in groundwater flow directions, mounding of shallow groundwater, and quality
degradation in shallow groundwater. The water quality and quantity impacts of hydrologic
modifications are difficult to anticipate and are difficult to manage. Historically, they have
been relegated to a position of secondary importance due to overriding water quantity
concerns.

During the period after the 1979 edition of the Plan was completed, leaks and spills from
underground storage tanks and hazardous waste containments emerged as a groundwater
quality problem of major proportions in the planning area. The magnitude of the problem
began to be identified in the mid-1980s, when state and federal regulations for upgrading
underground storage tanks (USTs) were enacted.

Although much data existed in 1979 for work done in other areas of the country, it became
apparent that nonpoint sources are very site specific and data from one part of the country
(particularly in the humid eastern U.S.) cannot be readily used in another (i.e., in an arid or
semi-arid area). That proved especially true in the arid southwest, due in part to the fact
that much of the previous work dealt with impacts on perennial flowing surface waters and
little with impacts on groundwater. This information guided formulation of a new approach to
nonpoint source pollution assessment in the MAG planning area. Historical changes in
chemical constituents present in the groundwater were evaluated relative to surface
activities or natural influences to identify nonpoint sources of groundwater pollution in the
area.

Shallow groundwater in the Salt River Valley (Valley) was evaluated for the Maricopa
Association of Governments in the early 1980s, as part of a drywell study, and again in
2000 to support this plan update. In recent years, shallow groundwater levels in most parts
of the planning area either have remained relatively constant or have risen. The two most
important factors causing observed water level rises are decrease in pumpage
(Groundwater Management Act of 1980), and the wetter years beginning in the late 1970s
that resulted in more stream flow down the Salt River and less pumpage from SRP wells
compared to previously.

The primarily long-term impacts of the shallow groundwater on the quality aspects are:

1. Degradation of the quality of groundwater in the middle alluvium unit (MAU) and lower
alluvium unit (LAU) that is now pumped by many City wells.

2. Increased salinity due to extremely shallow groundwater.
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The occurrence of VOCs and pesticides in groundwater has been investigated by ADEQ
and MAG. The pesticide dibromochloropropane (DBCP) was detected in areas of citrus
production, including East Mesa, Chandler Heights, South Phoenix, and Glendale. VOCs
were detected in groundwater in the Mesa area. However, no drinking water wells had been
affected by the VOCs, and therefore no municipal supply wells were threatened.

The Water Quality Assurance Revolving Fund (WQARF) was created by the Arizona
Legislature in 1986 to provide a financial resource for the remediation of contaminated soil
and water that poses an actual or potential risk to the public or environment. New WQARF
legislation was adopted in 1997. In December 2000, ADEQ listed 18 sites within the MAG
208 Planning Area on the WQARF registry.

The Voluntary Remediation Program (VRP) can be used to begin remedial actions at a site
by a property owner, prospective property buyer, or other interested party. Currently in the
planning area, there are 18 active sites participating in the VRP.

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA),
commonly known as the Superfund, was established in 1980 to provide for the clean up of
sites contaminated with hazardous substances. Sites that are known to have or threaten
the release of hazardous substances are proposed for the National Priority List (NPL). In
the planning area, there are 5 locations listed as general Superfund sites and two facilities
listed as Federal sites on the NPL.

The EPA issued regulations in the late 1980s requiring owners and operators of
underground storage tanks to upgrade, replace, or close USTs that do not meet technical
standards specified by the EPA. In the planning area, there are 3,188 closed LUST cases
involving 1,745 locations. Currently, there are 1,322 active LUST cases involving 715
different locations. A total of 482 of these cases involve groundwater. The ADEQ adopted a
new rule package that governs USTs in 2001. The rule addresses notification/reporting
standards, classifications, and remediation.

ADEQ's Aquifer Protection Permit (APP) program is the principal management program for
regulating discharges to groundwater and most other sources that are considered nonpoint
under federal definition. In late 2000 the Governor's Regulatory Review Council approved
three rule packages that are a part of the ADEQ Water Quality Division's unified water
quality permit initiative. One of the three, the Unified Water Quality Permit Rule,
consolidated the existing Sewerage System rules into the APP program, thereby eliminating
duplicate permits and streamlining processes. ADEQ has two regulatory tools to control
pollutant discharges under the APP program: BADCT (best available demonstrated control
technology) and BMPs (best management practices).

Under ADEQ's new Unified Permit Program, permits for drywells are considered Type 2,
General Aquifer Protection Permit (APP). ADEQ has developed and adopted rules for the
location, design, construction, operation and maintenance of drywells (A.A.C. R18-9-C301).
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The federal and state hazardous waste management programs are among the oldest and
most highly developed of nonpoint source control programs in the planning area. The
Resource Conservation and Recovery Act of 1976 (RCRA Subtitle C) has been amended
several times since its enactment.

Currently, Arizona has approximately twenty active Treatment, Storage and Disposal (TSD)
Hazardous Waste Facilities. Arizona does not have a TSD facility open for hazardous waste
disposal. Generally, hazardous wastes that are not recycled or treated are only stored in
Arizona for one year or less to be transported outside the state for disposal. An instate
disposal facility for hazardous waste could improve the degree of compliance and reduce
nonpoint pollution.

The 1986 Arizona Environmental Quality Act (EQA) mandated that ADEQ adopt a program
of Pesticide Contamination Prevention (PCP) for agricultural use pesticides. The PCP
program integrates six regulatory mechanisms as defined in statute in the Arizona EQA to
accomplish the goal of protecting Arizona groundwater from NPS agricultural use pesticide
contamination.

The ADEQ Water Quality Assessment and Management program carries out mandates for
water quality management and protection in Arizona. The mission of the program is to
assess water quality conditions and pollution problems across the state, establish water
quality standards and management plans, provide technical assistance, and develop an
integrated planning strategy for all water programs.

Every two years the ADEQ publishes a report on the status of surface and groundwater
resources in Arizona in relation to state water quality standards. The report fulfills
requirements of the federal Clean Water Act Section 305(b). The latest 305(b) report for
Arizona ("The Status of Water Quality in Arizona") was published in June 2000.

Section 303(d) of the federal Clean Water Act requires states/tribes to submit to the EPA a
list of the surface water bodies for which the designated use (e.g., irrigation, fish
consumption) of that waterbody is impaired or is "water quality limited". For each waterbody
on the 303(d) list, a load analysis (total maximum daily load or TMDL) must be completed to
determine the allowance amount of pollutants that can be assimilated by the waterbody
without causing an exceedance of water quality standards. On the 1998 303(d) list for
Arizona, 102 surface waters are listed as Water Quality Limited.

ADEQ is the lead agency designated to implement Section 319 of the 1987 Amendment to
the federal Clean Water Act in Arizona. Section 319, "Nonpoint Source Management
Programs," directs states to prepare a nonpoint source assessment report and a nonpoint
source management program.
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ADEQ completed its 1988 Nonpoint Source Assessment Report in 1990. A Nonpoint
Source Water Quality Management Plan (SMPI) was approved by EPA and certified in
January 1990. SMP Il, completed in 1997, focuses on a watershed approach to NPS
management.

The NPDES permit program is the basis for the NPDES Storm Water Permitting Program.
The purpose of the program is to regulate pollutant discharges to Waters of the United
States contributed by storm water runoff. The NPDES Storm Water Program is
implemented in two phases. Phase 1 was promulgated in 1990. Phase 2 became final in
December of 1999.
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Chapter 1
208 PROGRAM ORGANIZATION

The Federal Water Pollution Control Act as amended by the Water Quality Act of 1987
(Clean Water Act) is a significant commitment by the federal government to the elimination
of pollution of the nation’s waters. Each state is required, under Section 208 of the Act, to
develop and implement area-wide water quality management plans for pollution control.

Plans prepared to meet the requirements of Section 208 must:

° Identify the treatment works needed to meet anticipated municipal and industrial
waste treatment needs of the area over a 20-year period, establish construction
priorities for those treatment works, and establish time schedules for the initiation and
completion of all treatment works.

. Establish a regulatory program to implement the plan, regulate any facilities which
may discharge in the area, and assure that industrial wastes meet applicable
pretreatment standards.

. Identify those agencies needed to implement the plan and develop an implementation
plan.
o Identify agriculturally and/or silviculturally non-point sources of pollution and

measures to control them.

. Develop a process to identify mine-related sources of pollution, construction activity-
related sources of pollution, and salt water intrusion into fresh waters and identify
methods to control them.

° Identify a process to control residual waste disposal which could affect water quality
in the area.
. Identify a process to control disposal of pollutants on land or in subsurface

excavations to protect ground and surface water quality in an area.

The “208 planning process” as defined in the Act and its subsequent regulations,
guidelines, and amendments, provides an opportunity for a designated area to identify its
specific area-wide waste treatment and water quality management problems and set forth a
management program to alleviate those problems.

In Arizona, six Councils of Government (COGs), and La Paz County have been designated
by the Governor as “Water Quality Management Planning Agencies” under Section 208, of
the Clean Water Act. These agencies and their designated planning area boundaries are
depicted on Figure 1.1. The Maricopa Association of Governments (MAG) has been
designated by the Governor and the Environmental Protection Agency (EPA) as the area-
wide water quality management planning agency for the Maricopa County area. Mohave
County is currently requesting to be the Designated Planning Agency (DPA) for the Mohave
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Councils of Governments/Designated Planning Agencies

Councils of Governments:

Central Arizona Association of Governments (CAAG)
(Gila and Pinal Counties):

Maricopa Association of Governments (MAG)
(Maricopa County)

Northern Arizona Council of Governments (NACOG)
(Apache, Coconino, Navajo and Yavapai Counties)

Pima Association of Governments (PAG)
(Pima County)

South Eastern Arizona Governments Organization (SEAGO)
(Cochise, Graham, Greenlee and Santa Cruz Counties)

Design and Planning Agencies:

Arizona Department of Environmental Quality
(Yuma and Mohave Counties)

La Paz
(La Paz County)

(520) 689-5004
(602) 253-7941

(602) 254-6300

(520) 774-1895

(520) 792-1093

(520) 432-5301

(602) 207-4630
1-800-234-5677 x4630

(520) 669-6115

For more information call ADEQ Regional Planning Coordinator

(602) 207-4630 or 1-800-234-5677 x4630
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County area. Until such designation is obtained, the State will continue to serve as the DPA
for the area.

1.1 MAG 208 PLANNING PROCESS

The guidelines for 208 planning set forth in the Act are fairly broad so that the various water
quality issues existing in different areas of the United States can be addressed
appropriately. Each 208 Plan must, therefore, identify the water quality management needs
in its planning area and provide a program to develop solutions. The MAG 208 planning
process has become an ongoing effort in response to changing water resource issues,
regulations, treatment technologies, and demographics. Major issues identified during
preparation of this 208 Plan Revision include:

. The Growing Smarter Initiative and Growing Smarter Plus have initiated requirements
for extensive growth planning by municipal agencies.

. The population of the Maricopa County area is expected to continue to grow
significantly over the next 20 years. This growth will require expanded wastewater
collection, treatment, and reuse systems to handle increased flows.

. Reclamation of wastewater for non-potable reuse and aquifer recharge continues to
be an important element both in wastewater treatment and water resources planning
in the study area.

° The pollution impacts of stormwater discharges is extensively regulated by National
Pollutant Discharge Elimination System (NPDES) permits. Passage of House Bill
2426 of the 2001 Legislative session created the Arizona Pollutant Discharge
Elimination System (AZPDES) program and ADEQ proposed new rules for
implementation of the permitting program, which were approved by the Governor’'s
Regulatory Review Council on December 4, 2001.

° Sludge disposal continues to be an increasingly important issue, and was addressed
in Section 503 Rules for Land Application of Sludge by the federal government.

° A State Solid Waste Management Planning Program is in place to extensively
regulate disposal of solid wastes. The MAG Regional Solid Waste Management Plan
is designed to provide guidance for systems level regional solid waste management
planning, and future development of programs and facilities in the MAG region.

. The federal government has initiated new focus on regional water quality standards
through the Total Maximum Daily Load (TMDL) program.

. Unified permit process adopted by ADEQ is designed to streamline procedures for
permitting of wastewater treatment plants.

. Air quality issues are becoming increasingly important and have resulted in greater
enforcement of setbacks and odor treatment in wastewater treatment plants.
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° Surface water quality standards have been made more stringent, forcing
consideration of alternative disposal or reuses rather than discharges.

° Shallow groundwater is becoming an increasing issue in the Salt and Gila Basins as
its level is rising due to decrease in pumping for agricultural uses and the increase in
recharge of treated wastewater effluent.

The 208 program includes two major elements: the Point Source Plan and the Non-Point
Source Plan. During development of the original 208 Plan, issued in July 1979, a planning
process was established which has been in effect for over 20 years and is now well-
established. The original 208 Plan has been amended several times since 1979.

The major effort of this 208 Plan Revision was in the Point Source Plan. Point source
planning is primarily directed at compiling the preferred wastewater collection and treatment
system for the Maricopa County area through the year 2020. Toward this end, the Point
Source Plan examines population and wastewater flow projections, treatment methods,
effluent disposal, reclaimed water reuse, and sludge management.

Development of the Point Source Plan has been heavily based on the wastewater
management plans developed by the cities and towns of the study area. Consistent with the
1993 MAG 208 Plan Update, most of the cities and towns maintain detailed, carefully
analyzed plans for the wastewater management within their planning areas. Wastewater
management planning in the study area is a combination of regional and local approaches,
as reflected in the Point Source Plan.

The selected point source plan has also been analyzed for its environmental impacts and
impacts on the water resources in the area. The most important areas reviewed were:

. Surface water and groundwater quality and quantity.
° Aesthetics and public acceptability.

° Land use and population changes.

. Public health.

) Public facilities and economic activities.

During the period since 1993, considerable additional study has been made of the study
area’s groundwater. Seven regulatory programs, including the federal Superfund and State
Water Quality Assurance Revolving Fund (WQARF), have been fully implemented. These
have resulted in much greater knowledge of non-point source pollution in the state and
have been incorporated in the Non-Point Source Plan Element.

1.2 AGENCY RESPONSIBILITIES

Several agencies have responsibilities in the MAG 208 planning process. The U.S.
Environmental Protection Agency (EPA) and the Arizona Department of Environmental
Quality have broad responsibilities. Others, such as the local municipalities and wastewater
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utilities, deal with the specific wastewater management concerns of individual communities.
All have provided input to the regional planning effort. The efforts of the agencies involved
are coordinated and presented in this MAG 208 area-wide water quality management plan
for Maricopa County.

1.2.1 U.S. Environmental Protection Agency (EPA)

On the federal level, the EPA has the responsibility of overseeing the planning efforts
necessary to meet the specific requirements of Section 208 and the overall goals of the
Clean Water Act.

For the MAG 208 Program, EPA Region IX provides guidance in terms of policy and
procedure, and review of documents to assure adherence to the requirements of the Act.
EPA also has a review and certification function. Once the water quality management
planning is completed and certified by the State, EPA will make final review of the plan for
approval.

1.2.2 State of Arizona

The Arizona Department of Environmental Quality (ADEQ) administers both the basin-wide
planning and water quality monitoring programs. In addition, ADEQ is responsible for
reviewing and enforcing water quality standards for the State and part of the MAG 208
program was to assist in this process.

1.2.3 Maricopa Association of Governments (MAG)

The Maricopa Association of Governments, as a designated 208 planning agency, has the
overall area-wide planning and implementation responsibility for all of Maricopa County.
MAG currently serves as the regional planning agency in the Maricopa County area, and
the 208 program is part of its overall Regional Water Quality Management Planning
Program.

MAG provides for the integration and coordination of its programs through an established
planning structure. MAG also provided staff assistance as well as in-kind services from its
member agencies to assure the development of a reasonable, flexible and coordinated
water quality management plan. MAG also has ultimate responsibility for the adoption of the
final plan. The 208 Plan is primarily implemented by the local jurisdictions within Maricopa
County.

1.2.4 Cities, Towns, and Indian Communities

Cities, towns, and Indian communities are responsible for planning to provide the collection
and treatment facilities necessary to meet the needs of the individual community. At the
local level, throughout the 208 planning process, the municipalities assisted by providing
information in development of planning boundaries, service areas, and future needs of the
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community relative to area-wide planning. Some members of city staff also served on
advisory groups reviewing and selecting preferred alternatives, and assisted with technical
and financial data. As stated above, local governments implement the 208 Plan as well as
their respective facility plans and master plans.

1.2.5 Maricopa County

The Maricopa County Environmental Services Department (MCESD) and the Maricopa
County Planning and Development Department assisted with preparation of the section of
the Point Source Plan pertaining to those areas not incorporated as municipalities. MCESD
also reviewed the Point Source Plan and Non-Point Source Plan. MCESD’s delegation
agreement with ADEQ to perform plan reviews, issue approvals to construct and approvals
to operate wastewater treatment facilities throughout Maricopa County, including
unincorporated and incorporated municipal areas, has expired. MCESD continues to
perform these functions in accordance with the Public Health Code.

1.3 FUNDING

Funding for the MAG 208 program was provided through a grant from the EPA
administration, by ADEQ and with funds from MAG member agencies.
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Chapter 2
STUDY AREA DESCRIPTION

The purpose of this chapter is to describe the study area for the MAG 208 Water Quality
Management Plan Revision.

Fifty-nine percent of Arizona’s population resides in Maricopa County, the area
encompassed by this report. The 9,130 square mile County is the seat of government for
the state, and is an economic and financial hub for the southwestern United States. The
population density of Maricopa County has increased from approximately 225 persons per
square mile to approximately 320 persons per square mile in the past 10 years.

The MAG 208 Water Quality Management Plan includes all cities, towns, and areas within
Maricopa County.

The planning area has experienced the largest net increase of population between 1990
and 1997 of any county in the United States. Development continues to favor a low-density
urban form, with much of the urban growth occurring as a result of the retirement of
agricultural lands. Physical and political boundary features have contained growth in
relatively few areas; namely Indian Community boundaries, mountain ranges, and regional
parks. However, a movement toward growth management has arisen. New legislation and
voter initiatives are designed to manage urban sprawl with the goals of preserving open
space and improving the quality of life in the Valley.

Population growth has exceeded that predicted in the 1993 MAG Water Quality
Management Plan Revision. Growth has occurred so rapidly and the urban landscape has
changed so dramatically during the nineties that a Special Census was performed in 1995
to update socioeconomic data for the study area.

This chapter includes the following elements: planning area boundaries, population growth,
economic growth, and land use.

2.1 PLANNING AREA BOUNDARIES

For the purposes of the 208 Plan Revision, the boundaries of the study area coincide
primarily with the boundaries of Maricopa County. The MAG 208 planning boundary is the
Maricopa County boundary and jurisdictions or portions of jurisdictions outside of Maricopa
County are within other planning areas for all 208 planning purposes and processes. The
regional planning area is divided by MAG into Municipal Planning Areas (MPAs). The 27
MPAs generally correspond to the jurisdictions for which they are named. Minimally, the
planning area for each city or town includes all of its incorporated area plus portions of the
County surrounded by strip annexation.
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The MPAs are further split into 145 Regional Analysis Zones (RAZs). Each RAZ is further
subdivided into Traffic Analysis Zones (TAZs). There are currently 1,862 TAZs in the MAG
208 Planning Area.

The planning area is divided into five regions and outlying areas as shown on Figure 2.1.
The five regions include the central, northeast, northwest, southwest, and southeast. These
five regions make up the urban core of the MAG planning area. The remainder of the study
area consists of smaller, outlying communities and large unincorporated tracts of generally
undeveloped lands.

Figure 2.1 MAG Planning Area Regions

Central Region Northeast Region

Northwest Region

Southwest Region ~ Outlying Region

MARICOPA \ Southeast Region
COUNTY REGIONS
[ Central
[ | Northeast
— =y
Southeast
Outlying Region / Southwest

2.2 POPULATION GROWTH

Maricopa County is the most populous of Arizona’s fifteen counties. Since 1950, the
population of the County has increased from 331,770 to over 2.9 million in 1999. Migration
accounted for approximately two-thirds of the population growth during the 1990s. This
migration consisted primarily of people relocating to the area from the Midwest and western
United States. Table 2.1 summarizes the population growth of Maricopa County during the
1990s.
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Table 2.1 Population Growth of Maricopa County, 1990-1999
MAG 208 Water Quality Management Plan Update

July 1990 2,130,400

July 1991 2,179,975

July 1992 2,233,700

July 1993 2,291,200

July 1994 2,355,900

July 1995 2,528,700

July 1996 2,634,625

July 1997 2,720,575

July 1998 2,806,100

July 1999 2,913,475
Source: Arizona Department of Economic Security, Population Statistics Unit, October 1999.

In Arizona, the Department of Economic Security (DES), Population Statistics Unit, is
responsible for making population projections for each county. The Maricopa Association of
Governments then works with the member communities to allocate the county-wide
projections as received from the DES. In 1995, a Special Census was conducted by the
Maricopa Association of Governments. The results of the census were used as the base to
update the MAG population projections. This plan is based on the MAG population
projections adopted by the Regional Council in 1997 and covers the planning period from
year 2000 to year 2020. Table 2.2 summarizes the projected Maricopa County Population
growth for the duration of the study period. These projections include both resident and
seasonal populations. The population estimates prepared by MAG for DES in July 1999
indicate that the resident population had already surpassed the projection for year 2000
used in the previous 208 Plan Update (1993). However, the population growth rates for the
current projections are similar to those used in the previous 208 Plan Update.

Table 2.2 Population Projections for Maricopa County, 2000—-2020
MAG 208 Water Quality Management Plan Update

Year Resident Seasonal Total

2000 2,954,150 53,056 3,007,206
2005 3,329,550 56,704 3,386,254
2010 3,709,575 62,153 3,771,728
2015 4,101,775 70,903 4,172,678
2020 4,516,100 79,901 4,596,001

MAG POPTAC Population and Socioeconomic Projections, July 1997.

2.2.1 Northeast Region

The northeast region of the MAG Planning Area is comprised of the MAG member agencies
of Carefree, Cave Creek, Fountain Hills, Paradise Valley, Scottsdale, and the Salt River
Pima-Maricopa Indian Community. These communities are shown on Figure 2.2.
Additionally, there are unincorporated areas in the northeast region that are included in the
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summary population projections but not shown on Figure 2.2. These unincorporated areas
include the adult community of Rio Verde and the Fort McDowell Indian Community. The
population projections for the northeast region are summarized in Table 2.3. The northeast
region is expected to modestly increase its share of the County total population from 8.5
percent in 2000 to 8.9 percent in 2020.

Figure 2.2 MAG Northeast Region
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Table 2.3 Population Projection: Northeast Region

MAG 208 Water Quality Management Plan Update
Planning Area 2000 2005 2010 2015 2020
Cave Creek 4,231 6,463 9,188 11,398 13,288
Carefree 3,041 3,578 4,760 5,196 5,564
Scottsdale 206,429 244,556 273,343 297,940 311,047
Fountain Hills 18,745 26,113 34,939 52,860 54,999
Paradise Valley 13,353 13,388 13,587 13,734 13,760
Salt River Pima-Maricopa Indian 6,851 6,975 7,024 7,162 7,467
Community
Fort McDowell Indian Community 750 838 944 1,097 1,174
County 1,210 1,237 1,274 1,311 1,344
Total 254,610 303,148 345,059 390,698 408,643
MAG POPTAC Population and Socioeconomic Projections, Interim Report, July 1997.
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2.2.2 Northwest Region

The northwest region of the MAG Planning Area is comprised of the MAG member
agencies of Surprise, Peoria, Glendale, Luke Air Force Base (AFB), El Mirage, and
Youngtown. These communities are shown on Figure 2.3. Additionally, there are large
unincorporated areas that are included in the region. These unincorporated areas include
the master-planned communities of Sun City, Sun City Grand, and Sun City West. The
population projections for the northwest region are summarized in Table 2.4. The northwest
region’s share of the County total population is projected to remain nearly constant at 14.2
percent in 2000 and 14.4 percent in 2020.

Figure 2.3 MAG Northwest Region

Peoria [ ] LUKEAFB
I ELMIRAGE
[ | GLENDALE
[ ] PECRIA
I SURPRISE

B v OUNGTOWN
|:| Man-MPA Regions

. Non-MPA Regions
Surprise

El Mirage

Youngtown

Glendale
Luke AFB

Table 2.4 Population Projection: Northwest Region
MAG 208 Water Quality Management Plan Update

Planning Area 2000 2005 2010 2015 2020

Peoria 96,974 130,910 145,797 172,138 188,834
Surprise 27,739 38,486 43,105 49,205 64,143
El Mirage 6,605 6,678 6,702 6,869 8,148
Youngtown 2,978 3,040 3,119 3,206 3,286
Glendale 215,477 235,863 259,808 287,873 305,529
Luke AFB 3,794 3,796 3,815 3,815 3,821
County 71,944 73,551 75,536 79,332 86,462
Total 425,561 492,324 537,882 602,438 660,223

MAG POPTAC Population and Socioeconomic Projections, Interim Report, July 1997.
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2.2.3 Southeast Region

The southeast region of the MAG Planning Area is comprised of the MAG member
agencies of Guadalupe, Tempe, Mesa, Chandler, Gilbert, and Queen Creek. The MAG 208
planning boundary is the Maricopa County boundary and jurisdictions or portions of
jurisdictions outside of Maricopa County are within other planning areas for all 208 planning
purposes and processes. These communities are shown on Figure 2.4. Not shown on
Figure 2.4 is the unincorporated adult community of Sun Lakes, south of Chandler. The
population projections for the southeast region are summarized in Table 2.5. This region is
projected to lose a small portion of its share of the County total population over the planning
period. The southeast region’s share of the County total is projected to decrease from 30.5
percent in 2000 to 29.7 percent in 2020.

Figure 24  MAG Southeast Region
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Table 2.5 Population Projection: Southeast Region
MAG 208 Water Quality Management Plan Update
Planning Area 2000 2005 2010 2015 2020

Mesa 444,643 500,151 561,764 591,196 619,228
Tempe 166,207 172,458 176,878 183,392 185,862
Guadalupe 5,506 5,665 5,724 5,731 5,736
Chandler 171,099 199,967 223,398 242,995 261,587
Gilbert 108,688 132,978 174,856 201,616 245,440
Queen Creek 7,452 10,735 14,042 17,283 20,584
County (Sun Lakes) 13,241 15,900 18,539 22,169 26,839
Total 916,836 1,037,854 1,175,201 1,264,382 1,365,276
MAG POPTAC Population and Socioeconomic Projections, Interim Report, July 1997.

2.2.4 Southwest Region

The southwest region of the MAG Planning Area is comprised of the MAG member
agencies of Buckeye, Goodyear, Litchfield Park, Avondale, and Tolleson. These
communities are shown on Figure 2.5. Additionally, there are unincorporated areas within
this region. The population projections for the southwest region are summarized in
Table 2.6. This area is projected to significantly increase its share of the County total
population from 2.6 percent in 2000 to 6.4 percent in 2020.

Figure 2.5 MAG Southwest Region
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Table 2.6 Population Projection: Southwest Region

MAG 208 Water Quality Management Plan Update
Planning Area 2000 2005 2010 2015 2020
Buckeye 18,084 22,385 28,176 51,446 82,416
Goodyear 19,939 28,504 38,425 58,712 93,396
Litchfield Park 4,942 6,583 8,519 12,629 14,778
Avondale 29,450 32,922 37,909 52,307 85,294
Tolleson 4,525 4,783 6,955 7,603 8,267
County 1,471 2,509 3,472 5,166 7,816
Total 78,411 97,686 123,456 187,863 291,967
MAG POPTAC Population and Socioeconomic Projections, Interim Report, July 1997.

2.2.5 Central Region

The City of Phoenix incorporated limits comprise the entire Central Region as shown on
Figure 2.6. The population projections for the planning period are summarized in Table 2.7.
This region is the most fully developed and populated of the five regions. The Central
Region’s share of the County total population is projected to decrease from 43.6 percent in
2000 to 39.4 percent in 2020. Despite the decreased share of total population, the Central
Region will maintain the largest share of the total population compared to the Southeast

Region over the planning horizon.

Figure 2.6 MAG Central Region
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Table 2.7 Population Projection: Central Region
MAG 208 Water Quality Management Plan Update

Planning Area 2000 2005 2010 2015 2020

Phoenix 1,309,799 1,427,315 1,567,858 1,687,240 1,812,784

MAG POPTAC Population and Socioeconomic Projections, Interim Report, July 1997.

2.2.6 Outlying Areas

The outlying regions of the MAG Planning Area include the MAG member agencies of Gila
Bend, Wickenburg, and the Gila River Indian Community. These communities are shown on
Figure 2.7. This region consists of all areas that are outside the urban core of the MAG
planning area. The remainder of the outlying areas consist of unincorporated county areas.
The population projections for the outlying regions are summarized in Table 2.8. This area
is projected to increase its share of the County total population from 0.7 in 2000 to 1.2
percent in 2020.

Figure 2.7 MAG Outlying Areas
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Table 2.8 Population Projection: Outlying Areas

MAG 208 Water Quality Management Plan Update
Planning Area 2000 2005 2010 2015 2020
Wickenburg 8,495 8,967 9,516 10,070 10,582
Gila Bend 2,124 2,249 2,393 2,548 2,742
Gila River Indian Community 2,708 2,764 2,832 2,919 3,101
County 8,662 13,947 17,531 24,520 40,683
Total 21,989 27,927 32,272 40,057 57,108
MAG POPTAC Population and Socioeconomic Projections, Interim Report, July 1997.

2.3 ECONOMIC GROWTH

The economic environment during the 1990s showed a substantial recovery from the slump
of the 1980s. Total non-farm employment in Maricopa County was estimated to be
approximately 1,513,700 in January 2000 and the unemployment rate was 2.8 percent. This
is an increase of approximately 72,700 jobs since January 1999 and an increase of
approximately 580,600 jobs since 1989. Construction and finance, insurance and real
estate (FIRE) sectors led the growth of new non-farm jobs in Maricopa County. This
economic surge was largely fueled by low interest rates. These sectors are expected to
continue to grow for the next several years, although the rate of growth will slow somewhat
from recent years. The largest sectors of the local economy are trade (includes retail) and
services. These two components comprise more than half of the total employment in
Maricopa County. Manufacturing, including high-tech industries, is expected to continue to
grow throughout the planning period.

Only two sectors of the local economy have not shown significant growth in recent years:
mining and agriculture. Due to regulations promulgated by the Arizona Department of Water
Resources (ADWR) that prohibit new lands from being brought into irrigation, an increase in
the base of agricultural lands is limited. Consequently, as the existing agricultural lands are
urbanized, the agricultural sector of the economy will continue to diminish. Mining also
continues to decline and is projected to continue to do so over the next several years.

In the coming years of the planning period, the economic outlook for the MAG planning
area and the State of Arizona as a whole is for continued growth in nearly all sectors of the
non-farm economy. The economic growth will be led by the services sector followed by
trade; FIRE; government; transportation, communications and public utilities (TCPU);
manufacturing, and construction. Other factors, such as the increasing reliance on
computers and other information technologies, will affect nearly all sectors of the economy.

2.4 LAND USE

The total land area of Maricopa County is 9,130 square miles. Less than 30 percent of the
land in Maricopa County is in private ownership. Federal lands, county and city parks
comprise 55 percent of the area. The bulk of federal lands consists of the Tonto National
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Forest, the Barry M. Goldwater Gunnery Range, and Bureau of Land Management tracts.
State lands comprise 11 percent of Maricopa County and are widely scattered among the
outlying areas and fringes of development. Indian communities account for approximately 5
percent of land area in Maricopa County and include the Tohono O’Odham, Gila River
Pima-Maricopa, Salt River Pima Maricopa, Fort McDowell, and Gila Bend Indian
communities.

For urban planning and statistical purposes, the urban core includes all of the MPAs except
Gila Bend, Gila River Indian Community, and Wickenburg. The future development of the
urban core will include mostly private lands within the 1,768 square mile urban core of the
planning area. The majority of growth is projected to occur to the north, west and southeast
of the urban core. Much of the urban development in the southeast and western areas will
occur on retired agricultural lands, as has been the trend for much of the Valley’s history.
Table 2.9 summarizes the current and projected land uses within the urban core of the
planning area.

Table 2.9 Land Uses in MAG Urban Core
MAG 208 Water Quality Management Plan Update

Area (Square Miles)

Category 1995 Estimates Planned Change

Low Density Residential 53 203 +150
Residential 398 780 +382
Commercial 40 79 +39
Industrial/Warehouse 60 163 +103
Public Facilities 46 45 -1
Agricultural/Vacant 936 10 -926
Open Space 173 408 +235
Water/Drainage 44 37 -7
Other/Mixed Use (1) 32 -
Total 1,750 1,757 +7

(1) Category not listed.
Source: Urban Atlas, Phoenix Metropolitan Area, July 1998. MAG General Land Use Plan, 1995.

The far north and northeast portions of the planning area are expected to develop into low-
density residential areas with large areas of open space. Nearly all of the other residential
area developments will be at densities greater than one unit per acre. Much of the
residential development will occur in large-scale housing developments (those
developments greater than 1,000 acres). The active and planned large-scale developments
in the urban core area total 134 square miles. Nearly all of these developments are outside
the existing urban area where such large tracts of land are still available.

Industrial land use is anticipated to grow in the vicinity of airports and major transportation
corridors such as I-10 in the West Valley, I-17 in North Phoenix, Grand Avenue (US 60) and
proposed freeway alignments in Scottsdale and the East Valley.
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Commercial development is anticipated to spread in a similar fashion to historic patterns;
most commercial development will occur along arterial streets and intersections of arterial
streets. Commercial development is generally closely associated with residential
development, providing retail, services and employment to the surrounding neighborhoods.

A significant portion of developed lands will be designated as open space and recreational
uses. These open space areas include county and city parks, mountain preserves, and
recreational areas. The planned land use includes approximately 23 percent open space in
the MAG urban core alone.

2.5 GROWTH MANAGEMENT LEGISLATION

In Arizona, as well as other states, there is a trend toward more managed growth of urban
areas. Recent legislation has been signed into law that establishes roles of local and state
government in planning and management of new development and provides conservation
of State Trust lands for open space. The legislative acts include House Bill 2361 (Growing
Smarter Act of 1998) and Senate Bill 1001 (Growing Smarter Plus Act). A third component,
an amendment to the State constitution, set aside lands held by the State Land Trust for
preservation purposes. This measure did not pass in the general election of November
2000. These legislative acts will impact the way that the MPAs extend infrastructure to new
development. It has been speculated that this legislation might reduce growth, although this
effect has not been factored into the population projections adopted for the MAG 208 Water
Quality Management Plan Update. The following paragraphs briefly summarize the key
elements of this legislation.

2.5.1 House Bill 2361 - Growing Smarter Act of 1998

The Growing Smarter Act was signed into law in 1998. The Growing Smarter Act amended
existing legislation related to municipal, county, and state land use planning and zoning.
The Act includes five major components:

1. Require municipalities and counties to adopt general and comprehensive plans to
serve as guides to future development. These plans are to be based upon a 10 year
planning horizon. Major revisions to the plans require a majority vote by the
governing body and may be referred to voters by petition. Planning elements must
include Open Space Planning, Growth Area Planning, Environmental Planning and
Cost of Development Planning.

2. Require the State Land Department to develop land use plans for all State Trust
Lands within urban areas. The plans must be coordinated with general and
comprehensive plans and must consider Open Space Planning. The plans are to
include the disposition of State Trust Lands in 5-year increments.
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Approve State funding of $20 million a year for eleven years to be matched with
local government or private funds to purchase or lease State Trust Lands through
the Arizona Preserve Initiative or purchase development rights for the purpose of
preservation of open space.

Create a 15 member “Growing Smarter Commission” to study several issues
pertaining to State Trust Lands, long term land conservation, regional planning laws,
rural economic development, and infill development.

2.5.2 Senate Bill 1001 Growing Smarter Plus

The Growing Smarter Plus legislation is an extension to the 1998 Growing Smarter Act that
includes changes to planning requirements, additional growth management authority and
property rights. The following components are included in this legislation:

1.

General plan updates must be adopted by Planning Commission, Council, and
majority vote of registered voters in an election to be held before the deadline dates.
Deadline dates for General plan updates are on two tracks: Cities and towns with
populations greater than 50,000 must have adopted plans by December 31, 2001.
Cities and towns with populations less than 50,000 must have adopted plans by
December 31, 2002.

Require coordination between adjacent planning jurisdictions for major amendments
to general and comprehensive plans.

Include a Water Resource Element for general plans of municipalities with
populations over the compliance threshold populations (see below). This water
resource element must identify all water supplies physically and legally available to
the municipality and must include an analysis of water availability for growth.

Require public notice and hearing for all major amendments to general and
comprehensive plans.

Authorize the establishment of publicly financed infrastructure service boundaries.
Require a public process for re-zoning.

Permit municipalities to establish minor subdivision ordinances applicable to
subdivisions of 10 or less lots.

Permit municipalities to develop infill incentive districts. Incentives may include
expedited zoning procedures, expedited processing of plans and proposals, waivers
of development fees and relief from certain development standards.

Voter approval of general plans is required for municipalities above the compliance
threshold.
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In addition, Senate Bill 1001 redefined the compliance threshold populations established in
the 1998 Growing Smarter legislation. The following criteria apply to the threshold
populations:

. For municipalities, cities and towns with populations greater than 2,500 but less than
10,000 that have had a growth rate of 2 percent or more per year and all cities and
towns with a population greater than 10,000 persons.

° For counties, all with a population exceeding 125,000 as of the most recent decennial
census (2000).
2.5.3 House Bill 2601 Cities and Counties Growing Smarter

On May 6, 2002, HB 2601 Cities and Counties; Growing Smarter was signed into law. The
bill made a variety of changes to the Growing Smarter legislation including extending the
timeframes for the adoption of plans, clarifying the water resources element and clarifying
the time in which the governing body of a municipality submits the plan to the voters.

Regarding the water resources element, the bill requires that the element address:

1. The known legally and physically available surface water, groundwater and effluent
supplies.
2. The demand for water that will result from future growth projected in the general

plan, added to existing uses.

3. An analysis of how the demand for water that will result from future growth projected
in the general plan will be served by the legally and physically available water
supplies or a plan to obtain additional necessary water supplies.

The bill further indicates that entities are not required to perform new independent
hydrological studies and are not required to be a water service provider. The Arizona
Department of Water Resources is also included in the review and comment on the water
resources element, if a water resources element is required.

2.6 REFERENCES

Arizona Department of Economic Security, Population and Statistics Unit, various
publications.

Arizona Department of Economic Security, Arizona Occupational Employment Forecasts,
1996 — 2006, February 1999.

Maricopa Association of Governments, MAG 208 Water Quality Management Plan — 1993.

Maricopa Association of Governments, MAG POPTAC Population and Socioeconomic
Projections, Interim Report, July 1997.
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Maricopa Association of Governments, Urban Atlas — Phoenix Metropolitan Area, July
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Population Estimates and Projections, Center for Business Research, College of Business,
Arizona State University, December 1999.
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Chapter 3
DESCRIPTION OF WATER RESOURCES

This chapter provides an overview of the planning area’s water resources, which include
local and imported surface waters, groundwater, and reclaimed water. Water quality
standards, current at the time the plan was prepared, are also reviewed. The water quality
standards review includes the introduction of changes to the standards that are currently in
the process of becoming law.

Portions of the Arizona Department of Environmental Quality’s (ADEQ) Arizona Water
Quality Assessment Report 2000 pertaining to the planning area are also included as an
appendix to this report.

3.1 LOCAL SURFACE WATERS
3.1.1 Introduction

The development of Maricopa County into a major agricultural and population center of the
Southwest U.S. is due in large part to its favorable location with respect to supplies of
surface water. Maricopa County lies at the confluence of the Salt and Verde Rivers, two
rivers that drain the most prolific watersheds in the State. Water user organizations in the
planning area have the legal right to use most of the flow. Prior to the importation of
Colorado River water through the Central Arizona Project canal system, the Salt and Verde
Rivers represented more than 90 percent of the developed surface water supply of
Maricopa County.

Other developed surface water resources of historical importance in the planning area
include: (1) the Agua Fria River, and (2) the Lower Salt River and the main stem of the Gila
River below the confluence with the Salt. The Hassayampa and Santa Cruz Rivers are
tributaries to the Gila River in the planning area, but their normal flows are fully
appropriated by upstream users and they carry only floodwaters into the planning area.
Figure 3.1 shows the major local and imported surface water sources of the planning area.

In addition to the traditional water sources from the planning area’s rivers, Colorado River
water and treated wastewater effluent are increasing their role in meeting the needs of the
planning area. The Arizona Department of Water Resources (ADWR) reported that 677,000
acre-feet of Colorado River water was delivered to the Phoenix Active Management Area
(AMA) in 1997. Of this volume, 277,000 acre-feet was used directly for municipal, industrial
and agricultural purposes; 400,000 acre-feet was stored in underground storage facilities
and groundwater savings facilities. In 1995, approximately 100,000 acre-feet of the 286,000
acre-feet of effluent produced was recharged into underground storage facilities or reused.
The ADWR has stressed the need to fully utilize these water sources to assist in achieving
the safe yield goal defined in the 1980 Groundwater Code by the year 2025.
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Figure 3.1 Surface Water Supplies and Watershed Boundaries
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Source: Adapted from SRP Watershed Boundary Map, 2000 and MAG 208 Water Quality
Management Plan, 1993

3.1.2 Salt and Verde Rivers

The Salt and Verde Rivers drain an area of approximately 13,000 square miles of east-
central and north-central Arizona. The Salt and Verde River watersheds are shown on
Figure 3.1. Elevations within the watersheds vary from about 1,300 feet above mean sea
level near the confluence of the rivers to approximately 13,000 feet at the highest
mountains. The two watersheds provide two-thirds of the water supply for the Salt River
Project (SRP).

The Salt River begins in eastern Arizona and drains 6,000 square miles in east-central
Arizona. The river enters Maricopa County’s eastern boundary to the north of the Goldfield
Mountains. The Salt River channel passes to the southwest through the East Salt River
Valley and West Salt River Valley Sub-basin boundaries and the cities of Mesa, Tempe,
and Phoenix; and converges with the Gila River outside of Laveen. Downstream from the
23rd Avenue and 91st Avenue Wastewater Treatment Plants, the Salt River is considered
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to be perennial due to effluent discharges to the river from these facilities. Between the
Granite Reef Diversion Dam and 23rd Avenue, the river is ephemeral. Except for periods of
excess runoff when the storage capacities of the reservoirs are exceeded, the channel of
the Salt River in this portion of the planning area is typically dry.

The Verde River begins in central Arizona north of Prescott. The river enters Maricopa
County north of Fountain Hills. The Verde River flows to the south until it converges with the
Salt River above Granite Reef Diversion Dam.

3.1.2.1 Reservoirs and Canals

By the late 1800s, diversion dams, canals and laterals had been constructed in the then
perennial Salt River as a method for regulating flood waters and providing a water source
for irrigation purposes. In 1903, the Salt River Valley Water Users Association was formed
to develop a system that could adequately provide water, power and drainage for
participating users in the Salt River Valley. The system initially developed by this
association currently includes six reservoirs and seven dams located along the Salt and
Verde Rivers. This system of dams and reservoirs is operated by the Salt River Project
(SRP). The reservoirs offer a combined conservation storage capacity of 2,335,411 acre-
feet. The reservoirs provide approximately 1,956,647 acre-feet of additional storage
capacity for flood waters of which Roosevelt Lake provides 1,800,000 acre-feet. Table 3.1
provides a listing of the dams, reservoirs, and reservoir capacities in the SRP service area.

Table 3.1 Reservoir Storage Capacity for Salt/Verde River Watershed
MAG 208 Water Quality Management Plan Update

Conservation Maximum Storage
Storage Capacity (includes
Capacity flood surcharge)
River Dam Reservoir acre-feet acre-feet

Salt Roosevelt Roosevelt 1,653,043 3,455,245'
Horse Mesa Apache 245,138 245,138
Mormon Flat Canyon 57,852 57,852
Stewart Mountain | Saguaro 69,765 69,765
Granite Reef Diversion Dam N/A N/A
Verde Bartlett Bartlett 178,186 249,686’
Horseshoe Horseshoe 131,427 214,372"
TOTAL 2,335,411 4,292,058

Source: Salt River Project, Daily Water Reports, June 2000.

1. Maximum storage capacity data obtained from the United States Department of Interior,
Bureau of Reclamation, Dam Fact Sheets, 1998.

Water is released from the reservoirs on the Salt and Verde Rivers in response to irrigation
and municipal demands in the planning area. The water is diverted into the SRP distribution
system at Granite Reef Diversion Dam that lies about 3 miles downstream of the
confluence of the Salt and Verde Rivers.
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The SRP operates 131 miles of canals including the Arizona, Consolidated, Crosscut,
Eastern, Grand, South, and Tempe Canals. At Granite Reef Diversion Dam, water is
diverted into the north and south side canal systems via the Arizona Canal and South
Canal. The Arizona Canal feeds the Crosscut and Grand Canals, and the South Canal
feeds the Roosevelt Water Conservation District (RWCD), Eastern, Consolidated, Tempe,
and Western Canals. All of the canals are owned and operated by the SRP except for the
RWCD Canal, which is owned by the Roosevelt Water Conservation District. Figure 3.2
provides a layout of the canal system. The Buckeye Canal, owned and operated by the
Buckeye Water Conservation and Drainage District, is used to deliver Salt and Verde River
water along with effluent discharged from the 91st Avenue Wastewater Treatment Plant to
its members in south central Maricopa County. The St. John’s Irrigation District and
Peninsula Ditch Water Company also are eligible to receive a portion of the Salt and Verde
River system supply through adjudication or delivery agreement.

Water in the canals is used to meet agricultural, irrigation, and municipal needs. In 1998,
SRP delivered a total of 975,177 acre-feet of water. Approximately 760,638 acre-feet was
delivered to cities for municipal use, and 214,539 acre-feet was supplied to agricultural
customers for irrigation.

3.1.2.2 Flows

The combined average annual inflow of the Salt and Verde Rivers to the reservoir system is
approximately 1,231,240 acre-feet for the 87-year period ending in 1999, but extremes in
flow are common. For example, in the highest flow year of record, 1905, the inflow was 5.2
million acre-feet, which was more than 10 times the inflow of the previous year. Long
periods of relative drought have also been recorded. Between 1942 and 1964, a period
which included much of the rapid post-war growth of the planning area, the average inflow
was only 794,000 acre-feet per year. However, extended periods of above-average inflows
have also been recorded. In the seven-year period between 1978 and 1984, the average
inflow to the reservoir system was 2.1 million acre-feet per year, or nearly twice the
average.

Outflows from the Salt and Verde Reservoir system due to losses from evaporation,
seepage, and spills are smaller than the inflows. At Granite Reef Diversion Dam, the
average diversion was about 844,000 acre-feet per year for the 10 year period ending in
1998 (SRP, 2000). During this period, a total of 6,092,268 acre-feet was spilled due to
insufficient storage capacity in the reservoir system. In this 10-year period, the average spill
was 609,000 acre-feet. The majority of this spill occurred in 1993 when a volume of
4,072,030 acre-feet was released. Also, in five of the years comprising that period there
was no spill or a spill of less than 1,000 acre-feet. The inflow during this period averaged
1,352,830 acre-feet with the high in 1993 of 4,144,577 acre-feet and a low in 1996 of
348,165 acre-feet.

October 2002 3-4

H:\ClienttMAG_PHXW\6006A00\208 WQMP Update\Final\Chapter3.doc



Figure 3.2 SRP Canal System
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Water that is spilled from the Salt and Verde Reservoirs is released into the Salt River
channel and flows through the planning area. Historically peak flows released over Granite
Reef Diversion Dam have come from the Verde River. The Verde watershed is about the
same size as the Salt, but the reservoir storage capacity is smaller. (SRP, 2000) The
Roosevelt Dam is operated to allow a maximum rate of release below Granite Reef
Diversion Dam of 180,000 cubic feet per second. In the past, large releases have caused
significant damage to facilities and structures that were built in the floodplain. During
several releases in the 1980s and early 1990s, portions of landfills that border the river
channel were eroded or submerged. Most of the Salt River bed throughout the metropolitan
Phoenix has undergone the construction of low flow channels and main bank channel
stabilization. The flood control measures were implemented to limit erosion of the banks
and minimize the disturbance of landfill material that may be present. The channelization
was designed to withstand flows from a 100-year flood event. Several well-known landfills
have been closed due to issues related to the effects of flood flows passing these facilities.

Releases from the reservoir system on the Salt and Verde Rivers also have impacts on
groundwater. The soils deposited in the riverbed are highly permeable. The depth to
groundwater in some areas of the river channel can be as shallow as 4 feet below land
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surface or as great as 200 to 300 feet below land surface. As a result, large volumes of
river water infiltrate during releases. Measurements that were made during and after a
release in 1965 indicated that the average infiltration rate in the Salt River channel through
the planning area is 1.0 to 2.5 ft/day (Briggs and Werho, 1966). During a documented
release in 1973, infiltration contributed an estimated 500,000 acre-feet to the groundwater
beneath the river channel, and the water levels in wells near the river rose as much as 52
feet (Babcock, 1975). As part of the Granite Reef Underground Storage Project, infiltration
rates were measured between the Granite Reef Diversion Dam and Gilbert Road during
releases in January of 1992. The infiltration rates for this reach of the Salt River ranged
from 2.4 to 2.7 feet per day. The north side of the channel in this reach is now the location
of the Granite Reef Underground Storage Project.

The Granite Reef Underground Storage Project (GRUSP) was constructed by SRP in the
1990s to store excess Salt River, Verde River, and CAP water. GRUSP consists of a series
of four recharge basins supplied by the South Canal. The facility permitted to recharge up
to 200,000 acre-feet annually. GRUSP is owned and operated by SRP who provides
storage capacity to Chandler, CAWCD, Gilbert, Mesa, Peoria, Phoenix, Scottsdale, and
Tempe. The total volume of water stored at GRUSP through 1998 was 165,782 acre-feet.

The City of Tempe constructed the Tempe Town Lake in a 2-mile reach of the Salt River
bed between McClintock and Priest Roads. The construction of the project implements a
portion of the Rio Salado Project designed by ASU architectural students in the 1960s.
Tempe Town Lake is primarily used for recreational purposes but will enhance economic
development as private development proceeds along the surrounding banks as part of the
Rio Salado Project. Inflatable dams are used contain the 2,500 acre-feet of lake water and
control the lake level during releases during flood events. SRP is responsible for the
operation of the inflatable dams and monitoring the flows into and out of the lake. The Town
Lake was filled with water purchased from CAP and delivered using the SRP canal system.
The lake level is maintained by pumping seepage water back into the lake and
supplementing evaporative losses with SRP water that the City obtained in an exchange for
reclaimed water.

3.1.2.3 Water Quality

Waters in the Salt and Verde Rivers have excellent chemical quality. The watersheds are
largely undeveloped and man-made sources of pollution are not widespread. However,
dissolved inorganic constituents are present, and in both rivers, concentrations of the
inorganic constituents are inversely proportional to the flows. During periods of high flow,
the concentrations of dissolved constituents are lowest due to the predominance of surface
runoff and precipitation. During periods of low inflow, concentrations of dissolved
constituents are higher due to the increased percentage of groundwater and discharge from
springs. Certain segments of the Verde River sometimes have concentrations of arsenic
that exceed 10 mg/L, which are above the Maximum Containment Level (MCL) per EPA
water quality standards for water supply systems.
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The mean concentrations of selected dissolved inorganic constituents in waters of the Salt
and Verde Rivers at two sampling stations above the confluence are listed in Table 3.2. In
comparison to water in the Salt River, Verde River water is lower in total dissolved solids
(TDS) and higher in bicarbonate (HCO;3). The water of the Salt River has higher
concentrations of sodium (Na) and chloride (Cl), mainly due to discharges from naturally
occurring salt springs north of Roosevelt Lake into the river channel.

Table 3.2 provides historical water quality data for the Verde and Salt Rivers for the 10-year
period ranging from 1989 to 1999. These data show the variation in constituents that can
occur due to changes in inflow to the watershed.

Table 3.2 Water Quality in Salt and Verde River Systems, 1989 through 1999
MAG 208 Water Quality Management Plan Update
Verde River at Beeline Salt River below Stewart
Highway Mountain Dam
Constituents mg/L mg/L
Mean Min Max Mean Min Max
TDS 315 207 393 593 244 849
Calcium 41 32 48 49 36 67
Magnesium 28 17 35 14 8.4 19
Sodium 35 19 47 154 41 228
Alkalinity (as CaCO3) 224 153 380 157 106 255
Sulfate 49 7 64 56 35 69
Chloride 25 14 45 237 53 340
Fluoride 0.36 0.19 0.58 0.32 0.2 0.55
Nitrate (as N) 0.3 0.01 0.68 0.13 0.05 0.6

Source: Salt River Project, Water Operations Department, 2000.

Table 3.3 shows the historical water quality data from the Arizona and South Canals for the
10-year period ranging from 1989 to 1999. These data show the similarity of the water
quality in the canals after mixing occurs above the Granite Reef Diversion Dam. Variations
in water quality occur as the inflow into the river system changes. When differences in
concentrations in the two systems are apparent, they are due to incomplete mixing of the
river water in the 3-mile reach between the confluence and Granite Reef Diversion Dam
during periods when high flows occur. In this case, the water diverted from Granite Reef
Diversion Dam to the South Canal retains the water quality characteristics of the Salt River.
The water diverted to the Arizona Canal from Granite Reef Diversion Dam may resemble
Salt River water but tends to have the lower TDS concentration found in the Verde River
system. The greater the combined flow rate of the rivers, the lower the degree of mixing
(SRP, 1998).
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Table 3.3 Water Quality in the Arizona and South Canals, 1989 through 1999

MAG 208 Water Quality Management Plan Update

Arizona Canal at Granite Reef | South Canal at Granite Reef
Constituents mg/L mg/L

Mean Min Max Mean Min Max
TDS 445 156 863 456 163 882
Calcium 45 26 65 45 27 64
Magnesium 18 9 37 18 7 36
Sodium 96 14 226 101 15 243
Alkalinity (as CaCO,) 157 89 265 157 72 275
Sulfate 52 17 164 51 10 89
Chloride 136 9 316 144 10 316
Fluoride 0.3 0.17 0.49 0.3 0.14 0.51
Nitrate (as N) 0.19 0.04 1.05 0.23 0.09 1.29

Source: Salt River Project, Water Operations Department, 2000.

3.1.3 Agua Fria River

The Agua Fria River originates northeast of Prescott and drains an area of approximately
1,500 square miles in central Arizona. Elevations in the watershed vary from about 900 feet
at the confluence of the Agua Fria and Gila Rivers to about 8,000 feet in the Bradshaw
Mountains. Because of the smaller watershed and lower elevation, flows in the Agua Fria
River are lower than the flows in the Verde and Salt Rivers. The Agua Fria is classified as
an intermittent to ephemeral stream. The river enters Maricopa County north of Lake
Pleasant. Downstream of New Waddell Dam, the Agua Fria passes through the
communities of Surprise, El Mirage, Youngtown, Glendale, and Avondale before joining the
Gila River to the south. During periods of high runoff, the flow from the New River enters
the Agua Fria River. The New River Basin, which is mainly unregulated, includes Skunk
Creek.

3.1.3.1 Reservoirs and Canal

Lake Pleasant is a large man-made reservoir constructed along the Aqua Fria River in the
northwestern portion of the planning area. The Waddell Dam forms Lake Pleasant. The
Bureau of Reclamation constructed the New Waddell Dam as part of the Central Arizona
Project (CAP). The old Waddell Dam was replaced to provide increased storage capacity
for CAP water in addition to storage of stormwater runoff and flood protection. The
conservation storage capacity of the New Waddell Dam is 812,100 acre-feet. The maximum
storage capacity of the dam with flood surcharge is 1,108,600 acre-feet. The New Waddell
Dam and the CAP canal are operated by the Central Arizona Water Conservation District
(CAWCD).
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The CAWCD uses Lake Pleasant as a seasonal storage reservoir for Colorado River water.
The Waddell Canal is a 5-mile long reversible canal that allows the CAWCD to transport
Colorado River water to and from Lake Pleasant. The water is pumped into the reservoir
during periods when energy costs and water demands are at a minimum, typically October
through June. When the Colorado River water is released from the lake to service CAWCD
and Maricopa Water District (MWD) customers, hydroelectric power is generated.

The MWD appropriates the entire flow from the Agua Fria River for irrigation use. The MWD
receives Colorado River water in exchange for Agua Fria water that flows into Lake
Pleasant. The MWD customers receive water through the Beardsley Canal, which is
supplied from the CAP canal through the MWD turnout.

3.1.3.2 Flows

The first full-year of record since the CAWCD began operating the New Waddell Dam is
1993. In the 7 year period between 1993 through 1999, the total inflow into Lake Pleasant
from the Agua Fria River was 908,025 acre-feet. The majority of this inflow occurred in
1993 during a year of record precipitation resulting in an inflow from the Agua Fria of
466,369 acre-feet.

During this time period, the total outflow to MWD was 399,393 acre-feet. The average
annual volume from this source to MWD customers is approximately 57,000 acre-feet. The
MWD uses a portion of the Agua Fria River inflow to maintain the Lower Lake (Hank
Raymond Lake) below New Waddell Dam. The Lower Lake is used for recreational
purposes.

The CAWCD began importing CAP water into Lake Pleasant in September of 1992. During
the 7% year period between September 1992 through 1999, the total inflow of CAP water
into Lake Pleasant was 2,957,547 acre-feet. During this time period, 2,539,547 acre-feet of
CAP water was released from Lake Pleasant to the CAP canal for delivery to CAWCD
customers.

3.1.3.3 Water Quality

The commingled water stored in Lake Pleasant, during an average year of inflow, will be
mostly representative of Colorado River water. Water releases downstream from the New
Waddell Dam into the Lower Lake will reflect the water quality of Lake Pleasant. CAP water
is supplied to the MWD for customer use in exchange for Agua Fria River water stored in
Lake Pleasant. The CAP water is delivered to the Beardsley Canal through the MWD
turnout. Additional information on the CAP water quality is provided in the Section 3.2.

The water quality of the Agua Fria River above Lake Pleasant is similar to the quality of the
Colorado River. However, the Agua Fria River typically has a lower TDS concentration than
the Colorado River water. Table 3.4 provides the water quality data for the Agua Fria River,
Lake Pleasant, and Colorado River collected in July 1999.
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Table 3.4

MAG 208 Water Quality Management Plan Update

Agua Fria River, Lake Pleasant and Colorado River Water Quality Data

Agua Fria Agua Fria Colorado
River above River above River Water at
Lake Pleasant | Lake Pleasant | Lake Pleasant | Lake Havasu
Constituents mg/L’ mg/L? mg/L mg/L
TDS 397 360 620 556 low
Calcium 50 51 70 71
Magnesium 24 23 29 28
Sodium 35 NT 93 NT
Alkalinity (as CaCO3) 196 220 129 129
Sulfate 89 57 225 237
Chloride 25 32 79 74 low
Nitrate NT? NT 0.20 NT
pH 8.5 8.9 8.2 8.2
Turbidity, NTU 3.65 0.85 0.45 1.5

' Source: CAP Annual Water Quality Report, 1998.
2 Source: CAP Annual Water Quality Report, 1999.
®  Not tested.

3.1.4 Lower Salt River and Gila River

The Salt River channel downstream of the Granite Reef Dam to approximately 19th Avenue
is mostly dry. However, further downstream of 19th Avenue and closer to the confluence
with the Gila River, the channel carries a perennial flow that is a combination of gravel
quarry pumpage, wastewater treatment plant effluent, irrigation tail water, natural
groundwater discharge, and water from miscellaneous sources.

Water in the Lower Salt and Gila Rivers is diverted for irrigation use at three locations. At
the Buckeye Heading, near the confluence of the Salt and Gila Rivers, a portion of the flow
is diverted into the Buckeye Canal for irrigation use in the Buckeye Water Conservation and
Drainage District. Further downstream in the Gila River channel, water is diverted into the
Arlington Canal by the Arlington Canal Company, and at Gillespie Dam, most of the
remaining flow in the Gila is diverted into the Enterprise and Gila Bend Canals.

3.1.4.1 Flows

In the 10-year period from 1987 to 1997, the total volume flowing in the Gila River above
the diversions at Gillespie Dam was 8,647,647 acre-feet. During this period, approximately
7,845,555 acre-feet was discharged and 802,092 acre-feet was diverted. The majority of
the flow took place in 1993 when record rainfall occurred. In 1993, the measured flow in the
Gila River above Gillespie Dam was 5,729,912 acre-feet. A total of 5,647,275 acre-feet was
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released through the dam. Heavy flows also occurred in 1992 and 1995 with a combined
volume of 1,854,346 acre-feet. The total discharge through Gillespie Dam for 1992 and
1995 was 1,709,957 acre-feet. The flows that occurred in 1992, 1993 and 1995 account for
the majority of inflow and outflow at Gillespie Dam over this 10-year time period.

The average annual flow in the Gila River above the diversions at Gillespie Dam is
approximately 151,900 acre-feet. The average annual discharge and diversion at Gillespie
Dam are approximately 65,900 acre-feet and 86,000 acre-feet, respectively. During the
summer months when irrigation demand is highest, the flow recorded in the Gila River
below Gillespie Dam is typically zero. (USGS, 2000)

3.1.4.2 Water Quality

Water quality in the Gila River is generally poor. Water flow in the perennial reaches of the
Middle Gila Basin are predominantly effluent, releases from impoundments, and agricultural
return flows. The water quality is impacted by upstream discharges of irrigation tailwaters,
inflows of groundwater containing high concentrations of TDS, and water from mine tailings.

In 1991, a public health fish consumption advisory was issued for the Painted Rock Lake
watershed including portions of the Gila, Salt, and Hassayampa Rivers. The advisory was
issued due to elevated levels of organochlorine pesticides found in fish tissue samples.
Subsequent testing completed by the Clean Lakes Program 1993, ADEQ’s Priority Pollutant
Program 1994, and the United States Fish and Wildlife Service 1997 indicate that the levels
of this pollutant may be declining in this area. A fish consumption advisory was also issued
for the Dysart Drain in 1995 due to elevated levels of DDT metabolites found in fish tissue.
The advisory was issued although fish consumption is not a designated use for this canal
(or for any canal in Arizona). The Dysart Drain is an agricultural return flow drain that
collects runoff from Luke Air Force Base and agricultural fields that had historically high
rates of DDT application (ADEQ, 1998). The drain discharges into the Agua Fria River.

Table 3.5 lists the water quality data for the Gila River at Gillespie Dam. The salinity (TDS)
of the Gila River is three to nine times higher than the salinity of the CAP water, Salt River,
Verde River, or Agua Fria River. The increased TDS concentration of the Gila River is due
primarily to increased concentrations of calcium, sodium, sulfate, and chloride. The
concentration of nitrate reported in 1997 and 1998 exceed the EPA’s Maximum
Contaminant Level (MCL) for drinking water of 10 mg/L.

The concentrations of heavy metals are also monitored in the Gila River at Gillespie Dam.
Heavy metal concentration for cadmium exceeded the EPA MCLs and Arizona Health
Based Guideline (HBGL) during 1998. The HBGL for arsenic was exceeded for samples
taken from 1995 through 1998. The lead concentration in the Gila River water also
exceeded the HBGL in 1997 and 1998.
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Table 3.5 Water Quality for Gila River at Gillespie Dam

MAG 208 Water Quality Management Plan Update
Constituent | 1/26/95 | 9/27/95 | 1/30/96 | 9/30/96 | 1/23/97 | 9/23/97 | 1/27/98 | 7/22/98 | Average
TDS 2,210 2,040 2,190 2600 2,390 3,120 2,700 1,920 2,396
Calcium 150 140 150 180 150 200 180 130 160
Magnesium 69 63 66 81 67 92 81 58 72
Sodium 540 540 560 660 562 765 631 465 590
Alkalinity (as 250 210 263 230 235 300 282 166 242
CaCOs)
Sulfate 430 420 430 600 540 740 620 410 524
Chloride 800 740 810 930 890 1100 980 720 871
Fluoride 1.6 1.6 2.1 2.1 2.0 2.2 2.1 1.5 2
Nitrate (as N) | 6.79 7.6 8 9.8 8.58 10.16 10.6 8.58 9
PH 8.1 8.1 8.1 8.4 8.0 8.3 8.2 8.2 8

Source: Maricopa Water District files.

3.2 CENTRAL ARIZONA PROJECT

3.2.1 Introduction

The CAP includes a 336-mile long aqueduct system that consists of canals, pipelines,
tunnels, pumping facilities, check structures, and turnouts. The system allows the CAP to
deliver water from Lake Havasu on the Colorado River to municipal and agricultural
irrigation users in Maricopa, Pinal and Pima counties. The aqueduct system was completed
in 1993 making the CAP the largest supplier of surface water in Arizona. Within the
planning area, the aqueduct is known as the Hayden-Rhodes Aqueduct and includes the
Hassayampa and Salt-Gila Pumping Stations. Because the CACWD limits the monthly
deliveries to the water users to a maximum of 11 percent of the annual allocation in any one
month, the water users must provide facilities to address seasonal water demand peaking
factors. A two-way canal (Waddell Canal) connects the aqueduct to Lake Pleasant for
seasonal storage of CAP allocations. Figure 3.3 provides the layout of the CAP canal in
Maricopa County.

The CAP aqueduct is also interconnected to the SRP canal system at Granite Reef Dam
near the Salt-Gila Pumping Station. The Granite Reef interconnection is used to import

CAP water into the SRP canal system as a means of delivering water to users in the

Phoenix area who are remote from the CAP aqueduct.
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Figure 3.3 CAP Canal System Route through Maricopa County
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3.2.2 Allocations and Flows

The Cities of Glendale, Phoenix, Chandler, Scottsdale, Mesa, Peoria, the Town of Gilbert
and Fountain Hills (served by the Chaparral City Water Co.) and Anthem master planned
community (served by Arizona American Water Co.) have municipal water treatment plants
(WTPs) on the CAP canal system. In 1995, approximately 151,791 acre-feet of CAP water
was delivered to municipal water organizations in the planning area, meeting about
17.5 percent of the total municipal water use demand. The use of CAP water for municipal
purposes has increased significantly since 1989 when only 79,000 acre-feet was delivered
to the planning area. The CAP municipal water usage has increased by approximately
92 percent from 1989 to 1995.

During the 8-year period between 1990 and 1997, the CAWCD delivered 2,732,593 acre-
feet of CAP water to municipal, industrial and agricultural customers in the planning area.
Table 3.6 provides a list of the CAP allocations for the planning area as of 1998.

Table 3.6 Central Arizona Project Allocations,
Phoenix Active Management Area, 2000
MAG 208 Water Quality Management Plan Update
Allocation
Subcontracts (acre-feetl/yr)
Municipal and Industrial Subcontracts
Arizona-American Water Company (Paradise Valley) 3,231
Arizona Water Company — White Tanks 968
City of Avondale 4,746
Berneil Water Company 200
October 2002 3-13
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Table 3.6

Central Arizona Project Allocations,
Phoenix Active Management Area, 2000
MAG 208 Water Quality Management Plan Update

Allocation

Subcontracts (acre-feet/yr)
Town of Buckeye 25
Carefree Water Company 400
Cave Creek Water Company 1,600
Circle City Water Company 3,932
City of Chandler 3,668
Chandler Heights Citrus Irrigation District 315
Chaparral City Water Company 6,978
Arizona American Water Co. (Agua Fria) 11,093
Arizona American Water Co. (Sun City) 4,189
Town of Gilbert 7,235
City of Glendale 14,183
City of Goodyear 3,381
Litchfield Park Service Company 5,580
Maricopa County Parks and Recreation Department 665
City of Mesa 36,388
New River Utility Company 1,885
City of Peoria 18,709
City of Phoenix 113,914
Phoenix Memorial Park 84
Queen Creek Water Company 348
Rio Verde Utilities, Incorporation 812
San Tan Irrigation District 236
City of Scottsdale 48,529
Arizona American Water Co. (Sun City) 2,372
Sunrise Water Company 944
City of Surprise 7,373
City of Tempe 4,315
Water Utilities Community Facilities District 2,919
Water Utility of Greater Buckeye 43
Water Utility of Greater Tonopah 64
West End Water Company 157

SUBTOTAL 311,481
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Table 3.6 Central Arizona Project Allocations,
Phoenix Active Management Area, 2000
MAG 208 Water Quality Management Plan Update

Allocation
Subcontracts (acre-feet/yr)
Indian Subcontracts
Ak-Chin Indian Community 58,300
Fort McDowell Indian Community 4,300
Gila River Indian Community’ 173,100
Salt River Pima — Maricopa Indian Community 13,300

SUBTOTAL 249,000

Source: CAP Subcontracting Status Report, February 9, 2000 and May 22, 2000 and
ADWR, Third Management Plan, 1999

1. The Gila River Indian Community is partially located in Maricopa County.

3.2.3 Underground Water Storage and Recovery Program

In 1986, the Arizona legislature established the Underground Water Storage and Recovery
Program to allow the storage of surplus water supplies underground for recovery and use
by the storer at a later time. In 1994, the legislature developed a unified program to
consolidate the various water storage programs by enacting the Underground Water
Storage, Savings and Replenishment Act. Two types of facilities are used for this purpose
including underground storage facilities (USF) and groundwater savings facilities (GSF).
The distinction between the two is that groundwater savings facilities are using a source of
water for their needs, typically irrigation, in place of groundwater thereby creating a savings.
In 1996, the State Legislature created the Arizona Water Banking Authority (AWBA) to store
Arizona’s unused allotment of Colorado River water for future use during times of drought.
The AWBA uses the Granite Reef Underground Storage Project, Vidler MBT Ranch, and
the groundwater savings facilities for storage of excess CAP water.

During the time period between 1988 through 1998, approximately 516,191 acre-feet of
CAP water has been stored in USF or GSF. Table 3.7 provides a listing of underground
storage and groundwater savings facilities that are current storing CAP water.

Table 3.7 USF and GSF Permitted to Store CAP Water
MAG 208 Water Quality Management Plan Update

Annual Permitted
Facility Type Volume (AF)
Granite Reef Underground Storage Project USF 200,000
Scottsdale/Water Campus USF 8,400
Vidler MBT Ranch’ USF 100,000
San Tan Irrigation District GSF 5,000
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Table 3.7 USF and GSF Permitted to Store CAP Water
MAG 208 Water Quality Management Plan Update

Annual Permitted

Facility Type Volume (AF)
Salt River Project GSF 200,000
Aqua Fria (CAWCD) USF 100,000
Westworld (City of Scottsdale) USF 1,000
West Maricopa Combine USF 25,000
Avondale USF 10,000
Sun City Grand USF 4,000
Queen Creek Irrigation District GSF 28,000
Chandler Heights Citrus Irrigation District GSF 3,000
Roosevelt Water Conservation District GSF 100,000
Tonopah Irrigation District GSF 15,000
Maricopa Water District GSF 18,000
New Magma Irrigation District GSF 54,000

TOTAL 871,400

Source: Phoenix AMA Third Management Plan, ADWR, 1999

' Vidler MBT Ranch is located approximately 3 miles outside of Maricopa County’s western
boundary. The facility is used by the AWBA to store surplus CAP water that can be recovered,
returned to the CAP canal, and transported to the planning area during periods of drought on the
Colorado River.

3.2.4 Water Quality

Water quality in the CAP canal is monitored by the CAWCD. The mean concentrations of
selected constituents for samples collected during 1996 through 1999 are summarized in
Table 3.8. The TDS concentration of the CAP water during this period of record was higher
than that of the Verde River, but similar to the TDS concentration of the Salt River. The
concentration of sulfate is several times higher in the CAP water than the concentration of
sulfate in the Salt or Verde River.

The TDS concentration of the CAP water is typically above the secondary MCL of 500
mg/L. High concentrations of TDS can cause water to have a salty taste and contribute to
scaling and mineral accumulation in water distribution systems. The use of water with high
TDS concentrations for turf irrigation can reduce the quality of the turf. Harmful effects
related to human consumption of water with high TDS concentrations have not been
observed.
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Table 3.8 Water Quality for CAP Aqueduct
MAG 208 Water Quality Management Plan Update

Constituent 99th Avenue McKellips Road
Mean Min Max Mean Min Max
TDS 626 491 750 619 513 705
Calcium 75 60 85 75 65 93
Magnesium 29 25 35 29 24 37
Sodium NT NT NT NT NT NT
Alkalinity (as CaCO,) 132 115 159 131 118 156
Sulfate 239 181 272 240 210 269
Chloride 82 62 101 81 68 95
Nitrate (as N) NT NT NT NT NT NT
pH 8.44 7.6 9.2 8.5 7.9 9.3

Source: Central Arizona Project, Annual Water Quality Reports, 1996 - 1999
NT = Not Tested.

3.3 WASTEWATER TREATMENT PLANT EFFLUENT

In the planning area, wastewater treatment plant effluent is used to supply water for
irrigation, industrial uses, recreational purposes including lakes and ponds, artificial
recharge, and wetlands. In 1995, approximately 109,731 acre-feet of effluent was used for
agricultural, municipal and industrial purposes. The volume of effluent used for these
purposes in 1995 is approximately 2.5 times the volume used in 1985. To meet the
requirements of the Assured Water Supply rules, it is likely that the use of effluent as a
renewable water source will continue to increase in the future. In addition, the ADWR has
provided incentives to encourage the use of this water source for recharge and irrigation.
For example, each acre-foot of effluent used for irrigation or other reuse purposes will be
counted as 0.6 acre-feet when determining compliance with a municipality’s maximum
annual water allotment. Also, public and private organizations have begun constructing
facilities to recharge excess reclaimed water to the groundwater for storage and recovery in
the future. The volume of reclaimed water recharged through 1996 is approximately 47,565
acre-feet.

3.3.1 Wetlands

Municipalities within the planning area have implemented constructed wetlands to provide
tertiary treatment of secondary treated effluent, polishing treatment of tertiary treated
effluent, and wildlife habitat development. The constructed wetlands in some instances are
operated in conjunction with an underground storage facility. In these cases, the aquifer is
recharged with the effluent after additional treatment by the wetlands. Examples of
constructed wetlands in the planning area include:
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° Multi-City Subregional Operating Group’s (SROG) Tres Rios Project located at the
91st Avenue Wastewater Treatment Plant,

° Town of Gilbert’s Neely Ranch and Riparian Preserve at Water Ranch, and

. City of Avondale’s Crystal Springs (treats CAP and SRP water to decrease nitrate
concentration).

In addition to the treatment capabilities, the constructed wetlands also serve as a habitat for
wildlife including birds, fish and mammals. The projects usually include amenities for public
education and recreation.

3.3.2 Lakes and Ponds

Effluent is also used as a source water to fill and maintain scenic and recreational lakes and
ponds associated with various parks and golf courses throughout the planning area.
Recreational lakes generally consist of water bodies provided for urban fishing and other
non-body contact uses; swimming is typically prohibited. Based on A.R.S. § 45-132, the
regulatory constraints on the use of other possible source waters for this purpose is an
incentive for using effluent. The Phoenix AMA Third Management Plan provides a one-time
allotment of 6.2 acre-feet per acre for filling water bodies.

3.3.3 Industrial and Irrigation Reuse

The 91st Avenue Wastewater Treatment Facility, owned by the Subregional Operating
Group (SROG) is the largest producer of effluent in the planning area averaging 159,000
acre-feet annually. The combined annual treatment capacity of the 91st Avenue and 23rd
Avenue Wastewater Treatment Plants is approximately 246,450 acre-feet. These facilities
are the two largest sources of effluent in the planning area. The Palo Verde Nuclear
Generating Station has a contract with SROG to receive up to 105,000 acre-feet of effluent
per year for use as cooling water. To date, the maximum annual amount used by the
generating station was approximately 60,000 acre-feet. The Buckeye Water Conservation
and Drainage District receives a contracted volume of 30,000 acre-feet of effluent per year
for irrigation purposes. The Roosevelt Irrigation District is also entitled to use up to 30,000
acre-feet of effluent per year. The effluent is supplied to Palo Verde Nuclear Generating
Station via pipeline, while irrigation districts receive their flow through the irrigation canal
system, and excess flow is discharged to the Gila River channel.

In the planning area, smaller amounts of effluent from other wastewater treatment plants
are reused elsewhere. These plants and their associated uses of effluent are discussed in
the Point Source Plan (Chapter 4).

3.3.4 Artificial Recharge
Two types of facilities are used for the storage of excess water supplies including

underground storage facilities (USF) and groundwater savings faciliies (GSF). The
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distinction between the two is that groundwater savings facilities are using a source of
water for their needs, typically irrigation, in place of groundwater thereby creating a savings.
By permitting and implementing a storage facility, applicants are able to accumulate storage
credits for use in the future. Chapter 4 provides details on the permitting requirements for
constructing and operating USF and GSF.

There are two types of USF that are permitted by the ADWR including constructed and
managed USF. A constructed USF consists of a facility that includes constructed features
that contain recharge water to allow infiltration to occur within the constructed boundaries of
the facility. A managed facility employs the use of the unmodified natural channel of a
stream to recharge water, therefore construction at a managed facility is minimal.

The storage credits received for the recharge of effluent are governed differently than other
source waters. If storage occurs at a constructed facility, recharged effluent is credited one
hundred percent to a long-term storage account, if storage occurs at a constructed facility.
A managed facility recharging effluent receives only 50 percent credit for the volume
recharged. Also, credits for effluent recharged at a managed facility cannot be used in
demonstration of an Assured Water Supply under the Arizona Groundwater Code.
Therefore, the maximum benefit is achieved by recharging effluent at a constructed facility.

3.4 GROUNDWATER
3.4.1 Introduction

Groundwater resources in the planning area are significant but not unlimited. In 1975, the
Arizona Water Commission estimated that 153.6 million acre-feet of groundwater was
stored in the alluvial deposits of the Salt River Valley above a depth of 1,200 feet. Deeper
deposits contain a greater volume.

Despite the relative abundance of groundwater in the planning area, long-term declines in
water levels have resulted in parts of the area from imbalance between recharge and
pumpage. The recognition of this imbalance provided the impetus for the enactment of the
Groundwater management Act of 1980. The Act led to the establishment of Active
Management Areas (AMAs) which are subject to regulation by the Arizona Department of
Water Resources (ADWR). Within the AMAs, the right to pump groundwater and develop
new groundwater supplies are regulated by ADWR. Most of the Salt River Valley lies in the
Phoenix AMA. Within the Phoenix AMA, a permit is needed to legally withdraw groundwater
for most uses, and increasing the base of agricultural land is limited.

3.4.2 Geologic Setting

Groundwater in the planning area occurs mainly in unconsolidated to consolidated basin-fill
deposits of sand, gravel, silt and clay. These sediments were eroded from bedrock in the
tributary watershed by rivers. Because wells haven't penetrated the full thickness of the
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basin fill in the planning area, the total thickness of the basin fill deposits is not known. In
the Salt River Valley, the maximum thickness is estimated to be more than 10,000 feet.

In a 1977 report for the Central Arizona Project, the Bureau of Reclamation divided the
basin fill deposits of Maricopa County into three units consisting of the Upper Alluvial Unit,
the Middle Fine-Grained Unit, and the Lower Conglomerate Unit. Each of the units has
different water-bearing characteristics.

The Upper Alluvial Unit varies in thickness from less than 200 to more than 1,200 feet. The
Upper Unit is the most permeable and, where it is saturated, yields large quantities of water
to wells. However, in parts of the planning area, the water quality has been degraded by
contaminants.

The Middle Fine-Grained Unit, generally referred to as the Middle Alluvial Unit by ADWR,
consists of finer-grained sand, silty clay, and evaporite deposits such as gypsum and halite.
The Middle Unit is absent near the mountains at the margins of the basins, but it may be
1,500 to 2,000 feet thick near the centers of the basins. Although interbeds of coarse-
grained sands yield moderate quantities of water to wells in parts of the planning area, the
most important feature of this unit is that it acts as a confining bed to limit vertical flow of
groundwater.

The Lower Conglomerate Unit, also referred to as the Lower Alluvial Unit by ADWR,
consists of pebble to cobble sized rock fragments in a finer-grained matrix of sand, silt, and
clay. Some of the Unit is highly cemented and is often conglomerate. The thickness of the
Unit varies. It is absent or indistinguishable from the Upper Alluvial Unit near the margins of
the basins and is thickest near the centers. The Unit has been drilled to a depth of more
than 2,000 feet in some areas. The Unit mainly provides water to wells located closest to
the margins of the basins, because near the center of the basins it is deeply buried. The
Lower Conglomerate Unit is the most prolific aquifer in the Valley, in terms of public supply
wells.

3.4.3 Groundwater Basins

The planning area includes all or part of the following major groundwater basins:
. East Salt River Valley

° West Salt River Valley

. Rainbow Valley

. Hassayampa

. Lake Pleasant

o Carefree

. Fountain Hills
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The locations of the basins are shown on Figure 3.4. Together, these basins comprise the
Phoenix AMA. Portions of other groundwater basins are in Maricopa County, including the
Gila Bend Basins, Lower Gila Basin and Harquahala Basin. The East Salt River Valley
Subbasin and the West Salt River Valley Subbasin are the two largest basins in the
planning area comprising 1,710 and 1,330 square miles, respectively. Table 3.9 provides
the size of each of the subbasins within the planning area.

Figure 3.4  Locations of Basins
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Table 3.9 Subbasin Coverage
MAG 208 Water Quality Management Plan Update

Groundwater Basin Coverage, Square Miles

East Salt River Valley 1,710
West Salt River Valley 1,330
Hassayampa 1,200
Rainbow Valley 420
Fountain Hills 360
Lake Pleasant 240
Carefree 140

TOTAL 5,400

Source: Phoenix AMA, Third Management Plan, ADWR, 1999.

3.4.4 Depth of Groundwater and Direction of Flow

In the Phoenix AMA, the depth to groundwater varies from less than 10 to more than 600
feet below land surface. In general, the greatest depths occur in the sloping alluvial fans
close to the major mountain ranges. Groundwater is shallowest near the Salt, Verde, and
Gila Rivers ranging from as shallow as 4 feet to less than 50 feet below land surface.

Shallow groundwater conditions also occur in the West Salt River Valley Subbasin including
areas in the vicinity of the Buckeye Water Conservation and Drainage District, St. Johns
Irrigation District, and Arlington Canal Company. The shallow conditions in this area are
related to the lack of pumping and oversupply of surface water applied to crops. In order to
continue agricultural production, the waterlogged areas must be dewatered and drained.
Central Phoenix has also experienced shallow groundwater conditions in some areas
(ADWR, 1999).

Carefree and Cave Creek, located within the Carefree Subbasin, have committed all of their
groundwater resources for existing and future developments. Apache Junction, located
outside of the planning area, has also guaranteed their groundwater resources for existing
and planned developments. Under AWS rules, these communities are limited in their ability
to expand without securing other water supplies.

The direction of groundwater flow in the Phoenix AMA has been greatly influenced by
groundwater pumpage. In the 1900s, the direction of groundwater flow was generally
towards the Salt River. In several areas, pumpage has created particularly significant
depressions in the water table surface including eastern Mesa, North Scottsdale, near Luke
Air Force Base, Queen Creek, and Waterman Wash. These depressions have caused the
natural flow of groundwater to be reversed in some areas. In 1998, the direction of
groundwater flow is typically away from the Salt River throughout the planning area.
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3.4.5 Groundwater Quality

In most of the planning area, groundwater is more mineralized than surface water. Shallow
mineralized groundwater is often “hard,” or it may have a salty taste. Its usefulness for
domestic, industrial, and agricultural purposes is reduced. However, deeper groundwater
that has not been influenced by irrigation is developed by most cities.

The inorganic constituent that occurs most widely in concentrations greater than its
established MCL is nitrate. Less commonly, concentrations of fluoride, chromium, and
arsenic exceed the corresponding MCLs. These are generally a problem in the deeper
groundwater. However, the MCL for arsenic could be reduced to a point where this may be
the largest problem.

The highest concentrations of nitrate in groundwater generally occur in areas with a long
history of irrigated agriculture where the total dissolved solids concentration is also high.
The highest concentrations of nitrate occur in west Phoenix, Buckeye, Glendale, and
Chandler. Nitrate in concentrations greater than the MCL also occurs in parts of other
groundwater basins in the planning area. This water is usually only in the Upper Alluvial
Unit.

Sulfate has a secondary MCL of 250 mg/L and is currently under review by the EPA for
conversion to a primary MCL. Aquifers in the planning area with sulfate concentrations
above the secondary MCL are located in west Phoenix, Buckeye, and the East Salt River
Valley Subbasin (ADWR, 1999). High sulfate concentrations are usually associated with
evaporite deposits in the central parts of geologic basins.

Since the time that the first MAG 208 Plan was prepared, increased attention has been
focused on organic constituents in groundwater, and MCLs have been established for a
number of volatile organic compounds (VOCs). Some VOCs are carcinogenic, and MCLs
are several orders of magnitude lower than the MCLs for inorganic constituents. Therefore,
the reliability and accuracy of sampling and analytical techniques for VOCs are extremely
important.

VOCs that have been detected in groundwater in concentrations greater than established
MCLs in the planning area are listed in Table 3.10 along with the applicable MCL.
Commonly used acronyms are also listed. Other organic compounds that occur less
commonly in concentrations greater than corresponding MCLs include carbon tetrachloride,
vinyl chlorides, and p-dichlorobenzene.
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Table 3.10 VOCs Detected in Groundwater in the Planning Area
MAG 208 Water Quality Management Plan Update

MCL
Compounds (Acronym) microgram p?ar liter (ug/L)

Trichloroethylene (TCE) 5
Tetrachloroethylene (PCE) 5
1,1,1-Trichloroethane (TCA) 200
1,1-Dichloroethylene (DCE) 7
1,1-Dichloroethane (DCA) 5
Benzene 5

VOCs in concentrations greater than corresponding MCLs have been detected in some
groundwater, primarily in the urbanized and industrialized parts of the planning area
including, but not limited to, Phoenix, south Scottsdale, north Tempe, and Goodyear.
Industrial uses of chemicals in the older parts of the metropolitan area predate the
enactment of strict regulations that govern their uses. On-site disposal was not uncommon.
In some places the occurrences of VOCs in groundwater are the result of known discharges
of chemicals, and remedial projects are under way to reduce or eliminate these
contaminants. In other areas, the sources of VOCs have not been identified, and
investigations are underway. These investigations and remedial projects are discussed
further in Chapter 5 covering non-point sources. In most cases the contaminants primarily
affected the shallow groundwater.

Other contaminants found in the planning area include petroleum hydrocarbons and
pesticides. Areas with elevated levels of petroleum hydrocarbons are reported with the
VOC concentrations. Concentrations of dibromochloropropane (DBCP) have been detected
above the primary MCLs in groundwater in areas formerly developed as citrus orchards,
such as in Mesa, Arrowhead Ranch in Glendale, and Citrus Heights.

In those parts of the planning area where groundwater quality does not meet MCLs due to
human activity, the shallowest groundwater has been the most seriously affected. As a
result, municipal drinking water wells supplied from deeper strata have not been
significantly affected. With few exceptions, poorer quality groundwater is sealed off from
new wells using special well construction practices. If groundwater from a municipal water
supply well exceeds MCLs, the water is treated, blended or the well is taken out of service.
Abandonment procedures for old, out-of-service wells are monitored by the ADWR to
minimize the potential for cross-contamination.

Groundwater pumped from irrigation wells more frequently exceeds MCLs. Historically,
irrigation wells have been constructed primarily for obtaining large well yields at minimal
costs, and water quality was a minor consideration, except for TDS. In this case, well
casings may be perforated from top to bottom, and poorer quality water from shallower
depths is therefore pumped with the deeper water.
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3.4.6 Groundwater Budget

The main components of the water budget for a groundwater basin are recharge,
withdrawal, and change in storage. Under undisturbed conditions, recharge and discharge
are in close balance in groundwater basins, and the amount of groundwater in storage does
not change significantly from one year to the next. However, in parts of the Phoenix AMA
basin, groundwater withdrawals exceeded recharge prior to the 1970s. Storage has been
depleted and the water table has declined. The greatest declines have occurred outside of
the area served by the Salt River Project and have created the cones of depression.

In the Phoenix AMA, components of groundwater recharge can be divided into general
categories. These categories and the estimated quantities for 1995 are listed in Table 3.11,
based on data obtained from the Phoenix AMA Third Management Plan.

Table 3.11 Phoenix AMA Groundwater Budget, 1995
MAG 208 Water Quality Management Plan Update

Recharge Volume, acre-feet'"
Agricultural 360,000
Municipal 60,000
Industrial 8,000
Natural Inflow 110,000
Effluent 50,000
Artificial Recharge Cut to Aquifer 5,000
Total Recharge 583,000

Withdrawals Volume, acre-feet'"
Municipal (includes Indian Use) 250,000
Agricultural (includes Indian Use) 570,000
Industrial 70,000
Total Withdrawals 890,000

Source: Phoenix AMA Third Management Plan, ADWR, 1999
() Estimated only — accuracy +70%

The estimated difference between recharge and discharge for the Phoenix AMA in 1995
was 310,000 acre-feet. This deficit is less than those estimated for earlier years. The
estimated difference between recharge and discharge for the Phoenix AMA in 1985 was
430,000 acre-feet. The difference between the two figures may be the result of decreased
groundwater pumpage due to increased availability of surface water as well as decreases in
irrigated acreage. The groundwater deficit is made up of water that is withdrawn from
storage in the aquifer.

Smaller amounts of groundwater are withdrawn by processes for which quantity estimates
are not readily available. These processes include pumpage for dewatering at sand and
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gravel quarries (mainly along the lower reaches of the Salt River), natural discharge to
rivers and drains, evapotranspiration and subsurface outflow to adjacent basins.

3.5 WATER QUALITY STANDARDS

In Arizona, the Arizona Department of Environmental Quality (ADEQ) has responsibility for
establishing and enforcing water quality standards. There are three sets of relevant
standards that have been established:

° Surface waters
. Public water supplies

. Aquifers

The surface and aquifer water quality standards are defined in two categories including
narrative and numeric standards. The narrative category provides broad standards that
protect the aesthetics and prevent degradation of the water and wildlife. The standards for
surface and aquifer waters are discussed in the following sections.

3.5.1 Surface Water Quality Standards

3.5.1.1 Designated Uses

As a requirement of the Clean Water Act, ADEQ conducts a triennial review of the Arizona’s
surface water quality standards and boundaries. The purpose of the Triennial Review is to
determine if changes in the surface water standards are required to protect the quality of
these waters. The current standards were promulgated in March 2002.

The surface waters within the planning area cover four (4) river basins and seventy-four
(74) water body segments as defined in the State Water Quality Assessment Report (305b
Report). These surface water body segments include the local surface water bodies
described in this chapter, man-made lakes and canals, and intermittent and ephemeral
streams. Water quality standards and designated uses for water courses not defined by the
State are established by the tributary rule.

The standards for surface waters are established according to the designated use that is
existing or obtainable. The ADEQ has defined the following designated uses:

. Aquatic and wildlife such as cold or warm water fishery, ephemeral, and effluent
dominated waters

. Recreational including full body contact, partial body contact, and fish consumption

. Agricultural including agricultural irrigation and agricultural livestock watering

. Domestic water source
° Unique waters
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Most lakes, rivers, streams, and canals in Arizona have at least one designated use, and
numeric standards have been established for each use. With the exception of lakes and
river reaches above Stewart Mountain Dam (Saguaro Lake) on the Salt River, all perennial
water bodies in the planning area are designated for Aquatic and Wildlife-warm water. The
Salt River lakes and interconnecting reaches include Aquatic and Wildlife-cold water among
their designated uses. Generally, all perennial water bodies are also designated for Full
Body Contact.

For the unique water designation of surface waters, standards are established on a case-
by-case basis. Surface waters are classified as unique waters by ADEQ rule upon a finding
that they constitute an outstanding public resource or that they are associated with a
threatened or endangered species or its habitat. No unique waters have been designated in
the planning area.

Surface waters are classified as “effluent-dependent” by ADEQ rule if they consist primarily
of discharges of treated wastewater. Generally, effluent-dependent waters also sustain a
Partial Body Contact designated use. The following surface water bodies are designated by
ADEQ as effluent-dominated waters in the MAG planning area:

° Agua Fria River (EI Mirage Wastewater Treatment Plant (WWTP) to 2 km
downstream from the outfall)

° Gila River (Salt River confluence to Gillispie Dam)

° Salt River (23rd Avenue WWTP to Gila River confluence)

. Unnamed Wash (Gila Bend WWTP to the Gila River confluence)

. Unnamed Wash (Luke Air Force Base WWTP to the Agua Fria River confluence)

The following surface waters have been designated as Domestic Water Supplies by the
ADEQ in the MAG planning area:

. Agua Fria River (State Route 169 to Lake Pleasant)

. Apache Lake

. Phoenix area canals (Granite Reef Dam to all municipal WTP intakes)
. Salt River (Granite Reef Dam to 2 km downstream)

° Saguaro Lake

. Salt River (Theodore Roosevelt Dam to the Verde River)

. Salt River (Confluence of Verde River to Granite Reef Dam)

. Bartlett Lake

. Verde River (below Bartlett Dam)
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3.5.1.2 Water Quality Standards

Numeric water quality standards for water supply systems, known as maximum
contaminant levels (MCLs), have been established for six general categories of
contaminants including:

. Microbiological

o Inorganic chemicals
. Turbidity

. Organic chemicals
. Radiochemicals

° Volatile organic chemicals and trihalomethanes

In addition to contaminants for which MCLs have been established, monitoring for other
contaminants and characteristics is required for certain types of water systems. Community
and non-community water systems are required to monitor for 13 organic contaminants and
physical characteristics. Community water systems are required to monitor for 7 corrosivity
characteristics. Community and non-transient non-community water systems are required
to monitor for 20 unregulated volatile organic chemicals and 13 unregulated synthetic
organic chemicals. No enforceable standards have been established for these
contaminants and characteristics. However, for many of them, guidance levels have been
established in the form of secondary MCLs or action levels.

3.5.2 Public Water Supplies

The ADEQ rules for public water supplies, or drinking water standards, have been adopted
by ADEQ in accordance with the Federal Safe Drinking Water Act (SDWA). The United
States Environmental Protection Agency (EPA) and ADEQ implemented new standards as
a result of the SDWA Amendments of 1986. These rules apply to all public and semi-public
(serving more than four connections) water systems involved in the collection, treatment,
storage, and/or distribution of potable water. These rules do not apply to private agricultural
water systems or semi-public water systems unless a health hazard has been identified.

Three categories of water systems are defined in ADEQ’s rules on water supply systems:

. Public (subdivided into community, non-transient nhon-community, and transient non-
community)

. Semi-public

o Private agricultural
The most restrictive water quality standards generally apply to public systems.

The U.S. EPA adopted 10 micrograms per liter MCL for arsenic in November 2001. Water
systems must meet this standard by January 2006. The naturally occurring arsenic
concentration of the surface waters in the planning area ranges from approximately 4 to 18

October 2002 3-28

H:\ClienttMAG_PHXW\6006A00\208 WQMP Update\Final\Chapter3.doc



micrograms per liter (MWD, CAP, SRP). Drinking water providers will be tasked with
mitigation of high arsenic levels within the planning period.

3.5.3 Aquifer Water Quality Standards

ADEQ has established numeric water quality standards for aquifers using a procedure that
is similar to that which has been used for surface waters. However, there is one exception;
all aquifers in Arizona have been classified for drinking water protected use by statute.
Reclassification is possible only for the following:

. Hydrologically isolated aquifers,

° Aquifers that are not being used for drinking water, or

. If the public benefits significantly outweigh the public costs for allowing degradation of
an aquifer below standards.

No aquifers in the planning area have been reclassified, and reclassification is unlikely. All
aquifers are presently being used for drinking water, and no hydrologically isolated aquifers
are known to occur naturally in the planning area. However, reclassification is theoretically
possible for parts of aquifers that can be isolated by artificial means.

Water quality standards for aquifers that have been classified for the drinking water
protected use are the same as MCLs as primary drinking water standards. These standards
include the following:

. Microbiological constituents,
. Inorganic chemicals,

. Turbidity,

. Organic chemicals,

. Pesticides,

° Polychlorinated biphenyls,

. Radionuclides, and

. Volatile organic chemicals.

The MCL for arsenic was revised by U.S. EPA in November 2001 to 10 micrograms per
liter. The new MCL will impact the use of groundwater from wells where typical arsenic
concentrations are above the 10 micrograms per liter or the water is used as a direct source
of drinking water. Arsenic concentrations above the new arsenic MCL have been reported
throughout the planning area.

No aquifer standards have been established for those constituents for which secondary
MCLs, guidance levels, or action levels have been established. For reclassified aquifers,
the standards would be established by rule.
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Aquifer water quality standards are used as the basis for regulating discharges to aquifers
and to guide remedial actions in contaminated aquifers. Discharges to aquifers that are
regulated under the Aquifer Protection Permit program are not allowed if they create a
violation of standards at an applicable point of compliance. Remedial actions are also
required to attain aquifer water quality standards to the extent practicable.
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Chapter 4
POINT SOURCE PLAN

The obijective of the Point Source Plan is to identify the preferred wastewater collection and
treatment, and effluent reuse or disposal systems for the study area. Applicable regulations
and permit requirements are discussed with respect to their role in wastewater system
planning. This is followed by specific plans developed for each community in the Study
Area.

There are two processes to add or modify a wastewater treatment facility, which is not
currently described in the MAG 208 Water Quality Management Plan, to the Plan: The MAG
208 Amendment Process and the MAG 208 Small Plant Review Process. A description of
each process for making changes to the MAG 208 Plan is provided in this section.

Discharges from storm sewer collection systems in urban areas are regulated under criteria
defined in Chapter 5, NONPOINT SOURCE PLAN.

41 PERMITS AND PROTECTED USES

The regulatory framework for management of water quality is comprised of permit
compliance and monitoring of protected uses. This section describes the programs that will
be in effect during the planning period.

The ADEQ defines, monitors, and enforces water quality standards for protected uses of
surface waters, aquifers, and public water supplies. These uses and their associated
standards are discussed in Section 4.1.6. The total maximum daily loads (TMDL) program
is a program that has been established since the last 208 Plan revision. This program is
another tool that allows the State to establish pollutant loads permissible for water quality
limited surface waters bodies.

The permit framework for point source management has changed. The framework consists
of three primary elements consisting of NPDES, APP, and Reclaimed Water. The
administration of the NPDES program has not changed substantially. However, the State of
Arizona is seeking primacy for administration of the AZPDES program. On December 4,
2001, the Governor’s Regulatory Review Council approved new rules to implement the
permitting program passed in the 2001 session of the Arizona Legislature. Currently,
USEPA Region 9 is considering the submittal package forwarded in early January 2002.
ADEQ anticipates program approval by July 1, 2002. However, the APP and Reclaimed
Water Permit program rules were recently revised and are discussed in Section 4.1.7. In
addition, a new rule has been added that addresses water quality management planning.

The relationship of protected uses and permits is reflected in Table 4.1.
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Table 4.1 Protected Uses and Associated Permits
MAG 208 Water Quality Management Plan Update

Unified Water Quality Permit Process
Water Quality

NPDES APP Reuse Management Planning
SWQS AWQS Reclaimed Water Quality Standards APP
TMDL 208 Consistency

4.1.1 NPDES Permits

The National Pollutant Discharge Elimination System (NPDES) permit program is
established by Section 402 of the Federal Clean Water Act (CWA). The NPDES permit
program regulates discharges of pollutants into federally designated navigable waters
referred to as “Waters of the United States”. The United States Environmental Protection
Agency (EPA) is responsible for regulating the NPDES permit program unless the EPA has
approved a State NPDES program. Arizona is currently working to revise statutory authority
and develop program rules to obtain EPA approval to manage the NPDES program locally.
Currently, many NPDES permits are researched and drafted by ADEQ and issued by the
EPA.

The purpose of the NPDES and AZPDES permit programs is to regulate the quality of point
source discharges into “Waters of the United States”. The term “Waters of the United
States” has been the subject of several definitions. The following is per 40 CFR §122.2:

Waters of the United States or waters of the U.S. means:

(a) All waters which are currently used, were used in the past, or may be
susceptible to use in interstate or foreign commerce, including all waters
which are subject to the ebb and flow of the tide;

(b) All interstate waters, including interstate “wetlands”;

(c) All other waters such as intrastate lakes, rivers, streams (including
intermittent streams), mudflats, sandflats, “wetlands”, sloughs, prairie
potholes, wet meadows, playa lakes, or natural ponds the use,
degradation, or destruction of which would affect or could affect interstate
or foreign commerce including any such waters:

(1) Which are or could be used by interstate or foreign travelers for
recreational or other purposes;

(2) From which fish or shellfish are or could be taken and sold in interstate
or foreign commerce; or

(3) Which are used or could be used for industrial purposes by industries
in interstate commerce;

(d) All impoundments of waters otherwise defined as waters of the United
States under this definition;
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Tributaries of waters identified in paragraphs (a) through (d) of this
definition;

(f) The territorial sea; and

“Wetlands” adjacent to waters (other than waters that are themselves
wetlands) identified in paragraphs (a) through (f) of this definition.

Based on these criteria, discharges to the Salt, Verde, Gila, and Agua Fria Rivers,
tributaries to these rivers including typically dry washes, and several lakes and canals
within the planning area are subject to the NPDES and AZPDES permit program provisions.

The ADEQ has established Surface Water Quality Standards as required to meet the goals
of the federal CWA and to protect the quality of the surface waters in the state. The EPA
incorporates the SWQS and federal regulation related to surface water quality and effluent
discharge quality into the NPDES and AZPDES permits. Pollutant levels established by the
NPDES and AZPDES permit programs vary among wastewater reclamation facilities
depending upon the designated use of the receiving water. The NPDES and AZPDES
permits include monitoring requirements for chemical and biological constituents. Permits
are typically issued for a term of five years. Table 4.2 provides a listing of the current
NPDES permits in the planning area.
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Table 4.2 Current NPDES Permits in Planning Area
MAG 208 Water Quality Management Plan Update
Permit Expiration
Number Facility Name Date Receiving Water
AZ0023159 | APS — West Phoenix Power Plant 01/21/04 | SRP Irrigation Lateral
AZ0023281 | Avondale, City of — Wastewater 10/26/03 | Gila River
Plant
AZ0024724 | Blue Horizons WWTP In Roosevelt Irrigation
Process | Canal
AZ0022900 | Buckeye, Town of 10/25/04 | Arlington Canal
AZ0024074 | Cave Creek, Town of - WWTP 01/18/02 | Cave Creek Wash
AZ0023124 | Foothills Community 01/18/02 | Unnamed Wash —
Tributary To Gila River
AZ0024020 | Fountain Hills Sanitary District In Powder Wash —
Process | Tributary to Salt River
AZ0020231 | Gila Bend, Town of 07/02/04 | Gila River
AZ0023469 | Glendale, City of — Cholla WTP 02/28/04 | Arizona Canal
AZ0022357 | Goodyear, City of 02/21/05 | Gila River
AZ0023582 | Goodyear, City of — Estrella WWTP 6/13/05 | Corgett Wash —
Tributary to Gila River
AZ0000108 | Lockheed Martin Tactical Defense 10/25/04 | Unnamed ditches —
Systems (aka Loral) Tributary to the BID
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Table 4.2

Current NPDES Permits in Planning Area
MAG 208 Water Quality Management Plan Update

Permit Expiration
Number Facility Name Date Receiving Water
AZ0024031 | Mesa, City of - NWWRP 11/31/01 | Salt River
AZ0024210 | NIBW Area 12 (Motorola) 05/08/03 | SRP irrigation lateral
Tributary to McKellips
Lake
AZ0023868 | One Camelback, Incorporated 12/06/06 | Storm sewer — Tributary
to Salt River
AZ0024139 | P.V. Water Company — NIBW 12/11/01 | Arizona Canal
Cleanup
AZ0020559 | Phoenix, City of — 23rd Avenue WW | 12/31/03 | Salt River
Plant
AZ0020524 | Phoenix, City of — 91st Avenue WW | 12/31/03 | Salt River
Plant
AZ0024465 | Phoenix, City of — Cave Creek WRP | 01/23/05 | Tributary to Cave Creek
Wash
AZ0023434 | Phoenix, City of — Deer Valley WTP | 07/24/03 | Arizona Canal
AZ0023426 | Phoenix, City of — Squaw Peak WTP | 07/24/03 | Arizona Canal
AZ0023442 | Phoenix, City of — Val Vista WTP 07/24/03 | Southern Canal
AZ0023540 | SRP — Kyrene Generating Station 12/31/02 | Western Canal
AZ0024341 | SRP — Production Wells 10/30/04 | SRP canals
AZ0023558 | SRP — Santan Generating Plant 12/31/02 | SRP irrigation lateral —
Tributary to Western
Canal
AZ0023248 | Tempe, City of — Kyrene 01/02/03 | Salt River
Reclamation Plant
AZ0023451 | Tempe, City of — Papago Water 10/25/03 | Papago Park Pond —
Treatment Plant Tributary to Salt River
AZ0020338 | Tolleson, City of — Wastewater 11/01/04 | Salt River
Utilities
AZ0024457 | United Dairymen of Arizona 10/25/04 | SRP irrigation lateral
AZ0022730 | United Metro Materials — 15th 01/05/06 | Salt River
Avenue Aggregate Pit
AZ0110469 | USAF — Luke AFB Auxiliary Field 10/25/04 | Quilitosa Wash —
(Gila Bend) Tributary to Gila River
AZ0024171 | West Osborn Complex 01/08/03 | Grand Canal
AZ0023272 | El Mirage, City of — WW Plant In Process | Agua Fria
AZ0023531 | SRP — Agua Fria Generating Plant 12/31/02 | SRP Irrigation lateral #20
AZ0110221 | USAF — Luke AFB (Litchfield) 05/11/01 | Agua Fria
AZ0020044 | Wickenburg, Town of 10/25/04 | Hassayampa River
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EPA is developing rules that will regulate discharges from sanitary sewer collection
systems. These discharges are called sanitary sewer overflows. Currently, EPA plans to
implement the rules through NPDES permits. Implementation will require owners and
operators of sanitary sewer collection systems to develop capacity, management, operation
and maintenance (CMOM) programs.

4.1.2 Aquifer Protection Permits

The Aquifer Protection Permit (APP) program was established by the Environmental Quality
Act of 1986 (A.R.S. § 49-101, et seq.) and implemented by rule in 1989. The purpose of the
APP program is to protect the groundwater quality and public health from potential
environmental risks posed by the facilities that discharge pollutants to the land surface,
underlying soil, or groundwater that have the potential for reaching an aquifer. The APP
permitting requirements are determined based on the type of facility or land use, capacity of
the facility, and/or the type of discharges that facility will produce. The most crucial
requirements for obtaining an APP are demonstrating that the Best Available Demonstrated
Control Technology (BADCT) will be used to minimize the discharge of pollutants, Aquifer
Water Quality Standards will not be violated at a point of compliance, and that the facility
possesses the financial and technical capability to comply with the permit conditions.

The applicant can submit a request for “Determination of Applicability” to the ADEQ to
determine if they qualify for a General APP rather than an Individual APP. The
determination is generally made within 45 days after the receipt of the request. In the past,
the general APP was issued by rule and did not require an application. However, the
revised APP rules provide 4 types of general permits. Only Type 1 General Permits allow a
facility that meets the general permit requirements to be automatically permitted and
allowed to operate under specific conditions such as Best Management Practices (BMPs).
Sewage collection systems are included as a Type 4 General APP under the revised APP
rules.

A facility or activity that requires an Individual APP can schedule a pre-application meeting
with the ADEQ to discuss the permit requirements. The pre-application meeting provides an
opportunity to inform the ADEQ about the facility design and operation, and to discuss
anticipated permit requirements.

The ADEQ established licensing time frames that became effective in 1999 for the permits
that they administer. The licensing time frames dictate the maximum amount of time the
ADEQ has to complete their review and approve or deny the APP application. The licensing
time frames cover two review components including the Administrative Completeness
Review (ACR) and Substantive Review (SR). The ACR is used to determine that the
applicant has submitted all the required application components and the application is
complete. The ACR time frame is 35 business days but may be suspended if the
application is deemed incomplete. The ACR licensing time frame is suspended until the
applicant submits the additional information requested by ADEQ. The SR time frame begins
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when the application has been found to be complete and correct. The SR licensing time
frame varies from 186 to 295 business days dependent on whether the facility is standard
or complex and if a public hearing is required. The SR is suspended if the ADEQ
determines that additional information is required to complete the application review.

The APP application should include the following general information:

° Name and mailing address of the applicant, facility owner, and facility operator,
° Legal description of the facility location,

. Operating life of the facility, and

° Any Federal or State environmental permits issued to or applied for by the applicant.

The APP application is required to include:

. Topographic map showing facility layout and surrounding area,

. Facility site plan, and
. Facility design plans including design details relevant to discharge control and
BADCT.

The applicant must characterize and quantify the discharge by providing:
. Chemical, biological, and physical characteristics of discharges,
. Rates, volumes, duration, and frequency of discharge,

. Material safety data sheets (MSDS) for all chemicals used in the operation and
treatment processes, and

° Location of past and proposed discharges.

The applicant is required to demonstrate that AWQS will not be violated at a point of
compliance and, if a pollutant level has already been exceeded, that no further degradation
of the aquifer will occur due to the proposed project. A full description of the BADCT to be
employed including a description of considerations leading to the BADCT selection will be
submitted.

The applicant must demonstrate the technical capability to design, construct, and operate
the sewage treatment facility according to the conditions of the permit. All professional
documents including plans, specifications, and reports in support of the permit application
and related to the design and construction of the sewage treatment facility must be
prepared and sealed by a registrant of the Arizona State Board of Technical Registration.
Technical capability is demonstrated for each person involved in the design, construction,
and operation of the facility by providing relevant licenses, certifications, professional
training, and work experience. The demonstration of technical capability also requires the
names of the individuals responsible for the design, construction, operation, and closure of
the facility and basis for the individual’s technical capability.
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The applicant must also demonstrate the financial capability to construct, operate, close,
and maintain post closure care of the facility. To demonstrate financial capability, the
applicant must submit the estimated cost of construction, operation, closure, and post
closure care. The applicant must also provide a statement from the organization’s chief
financial officer that indicates the applicant is financially capable of meeting the costs of
construction, operation, closure, and post closure.

The ADEQ also requires detailed information concerning alert levels, discharge limitations,
monitoring requirements, contingency plans, and closure and post closure. The ADEQ may
require the applicant to provide information concerning compliance schedules and
temporary closures. A hydrogeologic study is typically required to define the discharge
impact area for the operational life of the facility and to demonstrate that the facility will not
violate AWQS.

The APP may set requirements for pollutant alert levels. The alert levels are based on site-
specific conditions described in the application. The alert level may be based upon a
pollutant that indicates the potential appearance of another pollutant. Alert levels are
usually set at 80 percent of a discharge limit and aquifer water quality limit (e.g. aquifer
water quality standard). The APP may prescribe measurement of an alert level at the point
of release, point of compliance, or any intervening point. The APP requires notification of
the ADEQ and implementation of the appropriate contingency plan if an alert level is
exceeded.

The APP requires the permittee to conduct any monitoring activity necessary to assure
compliance with any other APP condition and applicable water quality standards. The
permittee is also required to report the results of monitoring activities to the ADEQ. The
permittee must also notify the ADEQ within five days after the permittee becomes aware of
a permit condition violation or an exceedance of an alert level with a written report of the
violation of a permit condition or alert condition submitted within 30 days of the incident.

The APP requires that a contingency plan be implemented in the event that a discharge
results in a violation of a permit condition, violation of AWQS, an exceedance of an alert
level, or imminent and substantial endangerment to the environment or public health. The
contingency plan will provide emergency response on a 24-hour basis in the event that a
condition arises that results in imminent and substantial endangerment of the environment
and public health. An emergency coordinator will be designated for the activation of the
contingency plan and emergency response measures. The emergency response
coordinator is required to notify the ADEQ immediately in the event that emergency
response measures are taken or those portions of a contingency plan that addresses an
imminent and substantial endangerment are activated.

Certain facilities have been given class exemption status including facilities that treat, store,
or dispose of hazardous waste, have a permit, or have been issued an interim status
pursuant to the Resource Conservation and Recovery Act or hazardous waste
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management rules pursuant to A.R.S. § 49-922. Underground storage tanks containing a
regulated substance per A.R.S. § 49-1001, solid waste disposal facilities per A.R.S. § 49-
701.01 located in unincorporated areas that serve four or fewer households, and land
application of biosolids complying with 18 A.A.C. 13, Article 15 are also exempt. Additional

facilities that are exempt from the APP program requirements are listed in A.R.S. § 49-250.

Table 4.3 provides a listing of the APPs within the planning area as of October 2000.

Table 4.3 Current Aquifer Protection Permits in Maricopa County
MAG 208 Water Quality Management Plan Update
Permit APP Effective
Number Facility Name Date
100091 | Peoria, City of — Beardsley Road Sewerage Mgmt. System 6/30/2000
100140 | Chandler, City of - WWRF 08/26/1997
100197 | Rio Verde Utilities 12/01/1994
100243 | Surprise, Town of — Sun Village Sewage Plant 10/01/1996
100254 | Mesa, City of — Southeast Water Reclamation Plant 10/21/1993
100369 | Mesa, City of — NW Water Reclamation Plant 06/18/1997
100385 | Glendale, City of — Arrowhead Ranch WWTP 05/03/1995
100395 | Gilbert, Town of — Parsons Gilbert Association 06/16/1998
100405 | Tempe, Town of — Kyrene Plant 07/21/2000
100557 | Sun Lakes WWTP — Pima Utilities 06/30/1995
100563 | USAF-Luke AFB Litchfield Park 04/27/1999
100564 | USAF-Williams AFB Chandler 08/30/1996
100573 | Avondale, City of — Wastewater Treatment Plant 02/12/1991
100574 | Buckeye, Town of - WWTP 06/10/2000
100576 | Gila Bend, Town of- WWTP 05/01/2000
100578 | Phoenix, City of — 23rd Avenue WWTP 04/29/1999
100603 | Citizens Utilities — Sierra WWTP 08/10/2000
101563 | Fountain Hills San District 10/04/1996
101969 | Salt River Valley Water Users Assoc.- Granite Reef USR 08/13/1991
103308 | Ocotillo Mgmt. Group — USR Facility 10/21/1991
102633 | Scottsdale, City of — Water Campus WRP 07/02/1997
102667 | Sun City West WWTP 08/11/1994
102716 | Gilbert, Town of, USR 09/28/1993
102865 | Chandler, City of — Effluent Treatment and Recharge Facilities | 11/10/1994
102889 | MCT Correctional Treatment Facilities, WWTP 09/08/1994
102996 | Arizona Factory Shops WWTP 09/19/1997
103130 | Cave Creek, Town of - WWTP 05/01/1998
103170 | Chandler, City of — Airport Reclamation Plant 11/26/1997
103205 | Goodyear, City of — Recharge Project/ SAT Facilities 03/28/1997
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Table 4.3 Current Aquifer Protection Permits in Maricopa County
MAG 208 Water Quality Management Plan Update

Permit APP Effective
Number Facility Name Date
103259 | Anthem, Arizona 03/23/1999
103320 | Phoenix, City of — Cave Creek WRP 12/14/1998
103339 | Gilbert, Town of — Greenfield/Guadalupe Recharge Facility 03/16/1998
103580 | Glendale, City of — West Area WWRP 02/16/1999
103611 | Glendale, City of — West Area Aquifer Recharge Facility 03/16/2000
103681 | Sun Lake Village WWTP 01/20/2000
101836 | Cotton Lane RV and Golf Resort WWTP 03/18/1999
103182 | Paradise Peak West WWTP 06/29/2000
102424 | AMCOR Investments — Estrella WWTP 10/26/1992
103226 | ADDA/ASPC — Lewis WWTP 12/26/1997
103615 | Pebble Creek Phase SW Retention/Vadose Zone Well 04/14/1999
102478 | Surprise, Town of - South Water Reclamation Facility 11/10/1997

4.1.3 BADCT Requirements

The Environmental Quality Act (ARS 49-243B.1.) requires that all domestic wastewater and
disposal facilities requiring an APP use the Best Available Demonstrated Control
Technology (BADCT) as part of their wastewater treatment process. “Best” is defined as the
optimum method for the intended purpose. “Available” refers to being commonly
procurable. “Demonstrated” is defined as proven reliability under comparable
circumstances. “Control Technology” is defined as a wastewater treatment process or
pollutant concentration that represents the result of a selected treatment process. The
overall objective of BADCT is to reduce the pollutant load on the state’s aquifers to the
greatest extent that is technically feasible.

BADCT addresses procedures for determining the design alternatives for wastewater
treatment facilities. BADCT requires all parties who treat wastewater to implement the best
feasible treatment technology for the specific site. All wastewater treatment facilities,
regardless of flow rate, are required to obtain an APP, however many facilities may qualify
for general APPs. Wastewater treatment facilities, surface impoundments, sewage/sludge
ponds, septic tanks of capacities greater than 3,000 gallons per day, point source
discharges to navigable waters, and land treatment facilities are required to obtain an
individual APP with BADCT incorporated into the design. This requirement applies to all
new and existing facilities. While underground storage facilities that recharge effluent are
required to adhere to the APP process, they are not required to demonstrate BADCT. Only
the water reclamation plant that produces the effluent to be recharged is required to
demonstrate BADCT as part of the APP process.
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In evaluating BADCT for a treatment plant, the ADEQ considers pollutant removals
achieved and other impacts due to the site characteristics and operational processes of
recharge facilities that receive effluent. Site-specific factors that may influence BADCT
include hydrogeologic characteristics, soil properties, vadose zone properties, depth to
groundwater, location, and quality of surface water, and climate. However, reduction of
pollutant discharges to an aquifer based solely on the site-specific characteristics does not,
in itself, constitute BADCT.

New facilities, whose construction or contracting began after August 13, 1986, are required
to implement BADCT. Existing facilities are to be evaluated for economic and technical
feasibility of retrofitting the facility with more effective discharge controls. BADCT is
determined by starting with an effluent limit based on the application of treatment
technologies to meet “optimum” pollutant reductions. Table 4.4 provides a listing of the
current required effluent water quality requirements. The fecal coliform concentrations are
for sewage treatment facilities with a design flow greater than 250,000 gallons per day. For
sewage treatment facilities with design flows less than 250,000 gpd, the fecal coliform limits
are 200 cfu/100 mL (seven sample median) and 800 cfu/100 mL (single sample maximum),
if the depth to groundwater is greater than 20 feet below land surface and the facility is not
located above karstic or fractured bedrock.

As part of the Unified Water Quality Permit Process, the ADEQ adopted BADCT
requirements for new sewage treatment facilities. The design review of sewage treatment
facilities has been consolidated into the APP application review process. The BADCT
requirements are defined within the rules for secondary treatment, pathogen removal for
new facilities and major modifications to older facilities. The APP rule also establishes four
types of general permits that have varying notification requirements. The modifications to
the APP process better defines the design standards and monitoring requirements for small
on-site wastewater treatment systems. The APP rules took effect in January 2001.

Table 4.4 BADCT Effluent Limits
MAG 208 Water Quality Management Plan Update

Parameter Value
Fecal Coliform, CFU/100 mL
7-sample median 2.2
Single sample maximum <23
Total Nitrogen as N, mg/L 10 (5-month rolling geometric mean)
BODs, mg/L
30-day average <30
7-day average <45
TSS, mg/L
30-day average <30
7-day average <45
pH, Standard Units 6to9
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Table 4.4 BADCT Effluent Limits
MAG 208 Water Quality Management Plan Update

Parameter Value

Regulated Constituents (R18-11-406(B) Aquifer Water Quality Standard

through (E)

Hazardous Substances Safe Drinking Water Act MCL

Hazardous Substances without MCLs Action level or concentration without MCLs
representing 1x10® cancer risk,

whichever is less
Hazardous Substances pursuant to ARS None detectable
49-243.D & |

These optimum limits may be modified by the application of site characteristics and other
specific pollutant control processes while considering engineering feasibility, water
conservation, non-groundwater environmental effects, and cost. Regardless of the BADCT
selected, facilities may not violate AWQS at the applicable point of compliance. The
principal processes impacted by BADCT requirements for most water reclamation plants
are disinfection, turbidity removal, and nitrogen removal.

Historically, effluent disinfection has been accomplished by chlorination. Though effective
disinfection is accomplished, residual chlorine can combine with organic material to form
trihalomethanes (THMs), a number of which are suspected to be carcinogens. Alternate
disinfection technologies include chlorination followed by dechlorination, bromine chloride,
and chlorine dioxide. BADCT design for new facilities discourages the use of chlorine
derivatives for treatment uses. However, when it is used, the design must also include the
final treatment process of dechlorination, in order to reduce the formation of THMs in the
receiving waters. Ozone and ultraviolet (UV) disinfection are the preferred practice for new
facilities. For large plants, the UV process is probably less expensive.

Turbidity removal typically is accomplished by filtration. Most filtration at water reclamation
plants is accomplished by granular media or diatomaceous earth filtration. Filtration is
considered to be an available and established wastewater treatment technology. BADCT
stipulates that in most cases site-specific characteristics will modify turbidity requirements.
However, turbidity will usually not be a pollutant of concern for discharge to groundwater
due to the tertiary filtering capacity of the granular soils in the vadose zone. In some
extreme cases where the water table is at a depth less than 20 feet and the soil substrate is
a coarse sand, gravel, or cobbles, turbidity removal by filtration may be incorporated into
BADCT. It may be necessary to provide chemical addition facilities such as polymers or
coagulants to meet the turbidity removal criteria when the conventional treatment process is
not maintaining the removal goals.

Nitrogen related compounds, specifically ammonia and nitrates, must be removed to levels
below 10 mg/L as N to meet BADCT. In order to denitrify wastewater, the nitrogen in the
wastewater must be converted to the nitrate rather than ammonia, ammonium, nitrite, and
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organic nitrogen that are the typical forms of nitrogen found in primary effluent. The
conversion of the primary effluent nitrogen forms to nitrate is the process of nitrification.
Denitrification involves biological processes where denitrifying bacteria use the nitrate in the
wastewater as a food source. The nitrification-denitrification process is carried out in either
suspended growth reactors or fixed growth reactors. In some cases, removal to below
5 mg/L has been demonstrated.

4.1.4 Reclaimed Water Reuse Permits

The reclaimed water reuse permit program, established in 1985, allows the reuse of
reclaimed water for a variety of applications such as agriculture, urban lakes, golf course
irrigation, ponds, and industrial uses. Water reclamation plants are required by rule to have
a reuse permit for the release of reclaimed water for reuse purposes.

The ADEQ revised the reclaimed water permit rules to simplify the permitting process
thereby encouraging its use and conserving potable water resources for human
consumption and domestic purposes. The rule places the burden of assuring reclaimed
water quality on the facility where wastewater is treated. Monitoring and reporting
requirements are conditions of the individual APP for the sewage treatment facility or
alternative source. During the APP engineering review, the sewage treatment facility may
be classified regarding the quality of reclaimed water produced. End users will be able to
apply for a general permit that relies on site controls in the application and use of reclaimed
water to ensure protection of human health and the environment. General permits match
site and water management requirements with the particular quality of reclaimed water.
Although individual permits remain available, most end users of reclaimed water are
expected to opt for the general permit approach if they can meet the conditions of the
general permit.

A companion rule adopted Reclaimed Water Quality Standards and established five classes
of reclaimed water expressed as a combination of minimum treatment requirements and a
limited set of numeric reclaimed water quality criteria. Class A reclaimed water is required
for reuse applications where there is a relatively high risk of human exposure to potential
pathogens in the reclaimed water. For uses where the potential for human exposure is
lower, Classes B and C are acceptable.

The Reclaimed Water Quality Standards rule includes two “+” categories of reclaimed
water, Class A+ and Class B+. Both categories require treatment to produce reclaimed
water with a total nitrogen concentration of less than 10 mg/L. These categories of
reclaimed water will minimize concerns over nitrate contamination of groundwater beneath
sites where reclaimed water is applied. As a result, the general permits for the direct reuse
of Class A+ and Class B+ reclaimed water do not include nitrogen management as a
condition of the reuse.
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The ADEQ recognized that reclaimed water may change hands between the place of
treatment and the final end user. Therefore, the rule provides permitting options for
reclaimed water blending facilities and reclaimed water agents. A reclaimed water blending
facility receives reclaimed water of a certain class and improves the quality by blending the
reclaimed water with water from one or more additional sources. The improved quality of
the resultant reclaimed water allows more or different reuse applications than the original
quality would have allowed. The rule also provides an option for a person or entity to act as
a reclaimed water agent for multiple end users. The reclaimed water agent operates under
a general or individual reclaimed water permit and allows end users to receive reclaimed
water for appropriate reuse applications without having to notify the ADEQ to obtain permit
coverage.

Type 1 General Permits do not require any notice to the ADEQ. Type 2 and Type 3 General
Permits require an applicant to file a notice with the ADEQ, but only Type 3 General
Permits require an applicant to receive a written verification from the ADEQ before
operating. Type 2 and Type 3 General Permits and individual permits are valid for five
years. A Type 1 General Permit does not expire if the general permit conditions are
continually met.

This rule also includes a Reclaimed Water Individual Permit for the reuse of industrial
wastewater that contains a component of reclaimed water from a sewage treatment facility.
This permit also applies when industrial wastewater is treated and used in the production
and processing of any crop or substance that may be used as human or animal food. The
ADEQ does not intend this requirement to apply to industrial wastewater that is recycled or
used in industrial processes. Rather, this permit applies where the industrial wastewater is
provided for a reuse application beyond the normal industrial process. The rule makes clear
that use of reclaimed water in an industrial workplace is not governed if Occupational
Safety and Health Administration or Mine Safety and Health Administration requirements

apply.

There are two main categories of reclaimed water reuse including direct nonpotable reuse
and indirect reuse. Direct reuse consists of irrigation and makeup water for urban lakes.
Indirect reuse typically involves aquifer recharge and recovery. Reclaimed water quality
requirements for irrigation and recharge follow the SWQS and AWQS requirements. Direct
potable reuse of reclaimed water is prohibited by law.

The indirect reuse of reclaimed water usually involves recharge to an aquifer for storage
and future recovery. The reclaimed water is typically allowed to infiltrate through the dry
soils above the aquifer allowing for additional treatment. Recharge projects using reclaimed
water are required to obtain an APP. The APP requirements and procedures are discussed
in Section 4.1.2 of this document. Recharge projects are also required to obtain an
Underground Storage Facility Permit and Water Storage Permit from the ADWR. However,
recharge projects do not require a reclaimed water reuse permit.
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Reuse has gained popularity in light of water conservation requirements and incentives,
and increasingly stringent stream discharge standards. Water conservation measures
established by the ADWR for the Phoenix AMA encourage the reuse of reclaimed water in
lieu of groundwater supplies. Reclaimed water may be used for irrigation without recharging
an aquifer. Reclaimed water quality requirements vary for different irrigation uses, but
generally they are less stringent compared to those governing groundwater recharge.
Crops that may be consumed raw can be irrigated with Class A reclaimed water. Golf
courses, parks, and other public areas are restricted to irrigating during off-hours to avoid
direct human contact. In addition, public areas irrigated with reclaimed water are required to
post warning signs. Irrigation pipe is color coded or labeled to indicate nonpotable water.
Reuse of industrial wastewater is not subject to reuse regulations if it does not contain or
originate from domestic human waste, or if it is not used for processing food products. Due
to the wide variety of industrial reuses, quality criteria are determined on an individual basis.

Table 4.5 provides a listing of the current reclaimed water permits in the planning area.

Table 4.5 Current Reclaimed Water Permits
MAG 208 Water Quality Management Plan Update
Permit
Number Facility Name Permittee
R103236 | ADOC/ASPC — Lewis Arizona Department of Corrections
R103259 | Anthem Phoenix Anthem Arizona
R102996 | Arizona Factory Shops
R100388 | Arizona Public Service Company Arizona Public Service Company
R100523 | Avondale, City of - WWTP City of Avondale
R100351 | BMSC-Carefree Sewer Co. Boulders Joint Venture
R103130 | Cave Creek Town of Cave Creek
R102865 | Chandler, City of City of Chandler
R103170 | Chandler, City of — Airport WWRP City of Chandler
R100140 | Chandler Ocotillo City of Chandler
R103103 | Chuparosa Golf Course GNP Holdings, LLC
R103696 | Clear Skies West Craig Emerson, 371 on 167, LLC
R101836 | Cotton Lane RV and Golf Course Roles Inn of America
R104136 | Dove Valley Ranch Golf Club Dove Valley Ranch Golf Club
Association
R101943 | El Mirage, City of City of El Mirage
R102424 | Estrella WRP City of Goodyear
R101563 | Fountain Hills Sanitary District Fountain Hills Sanitary District
R100393 | Gilbert, Town of - WWTP Town of Gilbert
R100385 | Glendale, City of — Arrowhead Ranch | City of Glendale

October 2002 4-14

H:\ClienttMAG_PHXW\6006A00\208 WQMP Update\Final\Chapter4.doc



Table 4.5

Current Reclaimed Water Permits

MAG 208 Water Quality Management Plan Update

Permit
Number Facility Name Permittee
R101324 | Goodyear, City of City of Goodyear
R103711 | Grand Horizons RV Resort Philip Polich
R104022 | Holy Redeemer Cemetery Phoenix Diocese
R100310 | Litchfield Park Service Company Litchfield Park Service Company
R100254 | Mesa, City of - SE WWTP City of Mesa
R102182 | Paradise Peak West Sierra National Corporation
R103615 | Pebble Creek Properties Pebble Creek Properties Ltd.
Partnership
R104162 | Phoenix, City of — Cashman Park City of Phoenix
R103320 | Phoenix, City of — Cave Creek City of Phoenix
R104152 | Phoenix, City of — Desert Willow Park | City of Phoenix Parks Rec., and
Library Dept.
R100579 | Phoenix, City of — 91st Avenue, City of Phoenix
WWTP
R104164 | Pinnacle High School Paradise Valley Unified School
District #69
R100197 | Rio Verde Utilities Rio Verde Utilities, Inc.
R102439 | Ruth Fisher School Ruth Fisher School District
R100422 | Scottsdale, City of — Gainey Ranch City of Scottsdale
R102633 | Scottsdale, City of — Water Campus City of Scottsdale
R100557 | Sun Lakes Pima Utilities
R100243 | Surprise — Litchfield Rd. WWTP City of Surprise
R104154 | Tatum Ranch Golf Club National Golf Operating Partnership,
L.P.
R100405 | Tempe, City of — Ken McDonald Golf | City of Tempe
Course
R100339 | Tolleson, City of City of Tolleson
R100563 | USAFB — Luke United States Air Force — Luke AFB
R100363 | USDOJ — Black Canyon USDOJ Federal Bureau of Prisons
R104151 | Wildfire Golf Club NPP Golf Associates
R100364 | Williams Gateway WWTP City of Mesa
Table 4.6 summarizes the applicable reclaimed water requirements for open access
irrigation.
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APPs define requirements for effluent quality, storage, and monitoring. The individual APPs
require reclamation facilities to provide storage of effluent for periods when no demand for
direct reuse exists or when effluent quality does not meet the reclaimed water quality
standards (R18-9-703.C.2.d). Irrigation sites must prevent runoff of reclaimed water mixed
with stormwater.

4.1.5 Underground Water Storage and Recovery Program

In 1986, the Arizona legislature established the Underground Water Storage and Recovery
Program to allow the storage of surplus water supplies underground for recovery and use at
a later time. In 1994, the legislature developed a unified program to consolidate the various
water storage programs by enacting the Underground Water Storage, Savings and
Replenishment Act. Two types of facilities are used for the storage of excess water supplies
including underground storage facilities (USF) and groundwater savings facilities (GSF).
The distinction between the two is that groundwater savings facilities are using a source of
water for their needs, typically irrigation, in place of groundwater, thereby creating a
savings. By permitting and implementing a storage facility, applicants are able to
accumulate storage credits for use in the future.

There are two types of USF that are permitted by the ADWR including constructed and
managed USF. A constructed USF consists of a facility that includes constructed features
that contain recharge water to allow infiltration to occur within the constructed boundaries of
the facility. A managed facility employs the use of the unmodified natural channel of a
stream to recharge water, therefore, construction at a managed facility is minimal.

The storage credits received for the recharge of effluent are governed differently than other
source waters. Recharged effluent is credited one hundred percent to a long-term storage
account, if storage occurs at a constructed facility. A managed facility recharging effluent
receives only 50 percent credit for the volume recharged. Also, credits for effluent
recharged at a managed facility cannot be used in demonstration of an assured water
supply under the Arizona Groundwater Code. Therefore, the maximum benefit is achieved
by recharging at a constructed facility.

The USF permit applicant must demonstrate that they are financially and technically
capable of designing, constructing and operating the recharge facility. The ADWR reviews
the technical aspects of the permit for such items as unreasonable harm to land and other
water users from the proposed project and hydrologic feasibility of the site to store the
permitted volume of water. This includes review of the impact analysis for the facility,
monitoring plan, plan of operation, hydrology of the site and area, facility design and water
quality aspects of the proposed sites.

For a project that would ultimately be recharging large volumes of water and there is limited
hydrogeologic data available, the ADWR would suggest that the applicant permit the facility
in two stages by first obtaining a pilot permit and then a full scale permit. The pilot permit
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allows the applicant to collect site-specific data related to the hydrogeologic aspects at the
site. The pilot permit allows for recharging 10,000 acre-feet over a two-year period, or
approximately 4.46 mgd. It is important to note that receipt of a pilot permit does not
guarantee the approval of a full-scale underground storage facility in the future. Table 4.7
provides a listing of the permitted facilities in the planning area that are recharging
reclaimed water.

The Water Storage (WS) permit allows the storage of a specified amount of eligible water
for later use. The permit requires that the permit applicant has a right to the use of the
proposed recharge water, a USF permit has been obtained or is being applied for
simultaneously, and the applicant has applied for the necessary water quality permits. The
applicant is required to obtain an Aquifer Protection Permit from the ADEQ, if effluent is the
source water being recharged. The applicant must show that the source water cannot be
used directly to be eligible for receiving long-term storage credits. If this determination is not
made, the eligibility is made on a yearly basis.

A recovery well permit is required if the applicant plans on recovering water for future use. If
the applicant intends to use the stored water in demonstration of an Assured Water Supply
(AWS), the recovery well is required. The applicant must show that the infrastructure exists
to recharge and recover water that is being used in demonstration of an AWS.

If stored water is recovered within a one-mile radius (safe harbor) or the annual area of
impact of the USF facility, the recovery does not have to be consistent with the goals and
management plans of the active management area in which the facility is located. If
recovery occurs outside of these areas of impact, then the recovery may be deemed to be
inconsistent with the AMA management plan.

Table 4.7 Current USF Permits for Facilities Recharging Effluent
MAG 208 Water Quality Management Plan Update

Permitted Annual
Facility Type Volume (AF)

City of Surprise/South WWTP USF 3,584
City of Goodyear WWTP USF 3,360
City of Chandler/Regional Park USF 5,600
City of Chandler/Intel USF 3,100
Del E. Webb/Sun City West USF 3,042
City of Peoria/Beardsley USF 2,470
City of Chandler/Ocotillo USF 2,500
Town of Gilbert USF 3,314
Pima Utilities USF 628
City of Mesa Northwest Wastewater Reclamation Plant USF 8,963
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Table 4.7 Current USF Permits for Facilities Recharging Effluent
MAG 208 Water Quality Management Plan Update

Permitted Annual
Facility Type Volume (AF)
City of Scottsdale Water Campus USF 8,400
City of Tempe/Kyrene USF 3,400
Litchfield Park Service Company/Suncor Farms GSF 840
Pima Utilities/Sun Lakes GSF 1,500
Roosevelt Water Conservation GSF 100,000
TOTAL 150,701

4.1.6 Water Quality Standards

In Arizona, the Arizona Department of Environmental Quality (ADEQ) has responsibility for
establishing and enforcing water quality standards. There are three sets of relevant
standards that have been established:

° Surface waters
° Public water supplies

. Aquifers

The surface and aquifer water quality standards are defined in two categories including
narrative and numeric standards. The narrative category provides broad standards that
protect the aesthetics and prevent degradation of the water and wildlife. The standards for
surface and aquifer waters are discussed in the following sections.

4.1.6.1 Surface Water Quality Standards

As a requirement of the Clean Water Act, ADEQ conducts a triennial review of the Arizona’s
surface water quality standards and boundaries. The purpose of the Triennial Review is to
determine if changes in the surface water standards are required to protect the quality of
these waters. The current standards were promulgated in March 2002.

The surface waters within the planning area cover four (4) river basins and seventy-four
(74) water body segments as identified in the State Water Quality Assessment Report
(305b Report). These surface water body segments include the local surface water bodies
described in this chapter, man-made lakes and canals, and intermittent and ephemeral
streams. Water quality standards and designated uses for water courses not identified by
the State are established by the tributary rule.
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4.1.6.1.1 Designated Uses

The pollutant standards for surface waters are established according to the designated use
that is existing or obtainable. The ADEQ has defined the following designated uses:

. Domestic Water Source (DWS)

o Full Body Contact (FBC)

. Partial Body Contact (PBC)

. Aquatic and Wildlife, warm water fishery (A&Ww)

° Aquatic and Wildlife, effluent dominated water (A&Wedw)
. Aquatic and Wildlife, cold water fishery (A&Wc)

. Aquatic and Wildlife, ephemeral (A&We)

. Agricultural Irrigation (Agl)

. Agricultural Livestock Watering (AgL)

° Fish Consumption (FC)

° Unique Waters

Most lakes, rivers, streams, and canals in Arizona have at least one designated use, and
numeric standards have been established for each use. With the exception of lakes and
river reaches above Stewart Mountain Dam (Saguaro Lake) on the Salt River, all perennial
water bodies in the planning area are designated for Aquatic and Wildlife-warm water. The
Salt River lakes and interconnecting reaches include Aquatic and Wildlife-cold water among
their designated uses. Generally, all perennial water bodies are also designated for Full
Body Contact.

For the unique water designation of surface waters, standards are established on a case-
by-case basis. Surface waters are classified as unique waters by ADEQ rule upon a finding
that they constitute an outstanding public resource or that they are associated with a
threatened or endangered species or its habitat. No unique waters have been designated in
the planning area. However, ADEQ has received nominations for the classification of 7
surface waters as unique waters within the planning area.

Surface waters are classified as “effluent-dependent” by ADEQ rule if they consist primarily
of discharges of treated wastewater. Generally, effluent-dependent waters also sustain a
Partial Body Contact designated use. The following surface water bodies are designated by
ADEQ as effluent-dependent waters in the MAG planning area:

° Agua Fria River (EI Mirage Wastewater Treatment Plant (WWTP) to 2 km
downstream from the outfall)

. Gila River (Salt River confluence to Gillespie Dam)
. Salt River (23rd Avenue WWTP to Gila River confluence)
. Unnamed Wash (Gila Bend WWTP to the Gila River confluence)
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° Unnamed Wash (Luke Air Force Base WWTP to the Agua Fria River confluence)

The ADEQ is currently proposing changes to the EDW definition as part of the Triennial
Review process. The EDW definition would be modified to repeal the word “primarily” and
require demonstration that the receiving water is ephemeral in the absence of the treated
wastewater.

The following surface waters have been designated as DWS by the ADEQ in the MAG
planning area:

. Agua Fria River (State Route 169 to Lake Pleasant)

. Apache Lake

o Phoenix area canals (Granite Reef Dam to all municipal WTP intakes)
. Salt River (Granite Reef Dam to 2 km downstream)

. Saguaro Lake

° Salt River (Theodore Roosevelt Dam to the Verde River)

° Salt River (Confluence of Verde River to Granite Reef Dam)

o Bartlett Lake

o Verde River (below Bartlett Dam)

The ADEQ is proposing the addition of Canyon Lake and Lake Pleasant as domestic water
sources, as part of the current triennial review. The Tempe Town Lake will also be given
designated uses of Full Body Contact, Aquatic and Wildlife Warmwater, and Fish
Consumption, as part of the review process.

As part of the Triennial Review process, the tributary rule is being modified. The proposed
modifications to the tributary rule include deletion of references to unlisted tributaries as
effluent dependent waters (EDW) because an EDW can only be classified as such by rule.
The tributary rule is also modified to conform the definition of “aquatic and wildlife (cold
water)” and “aquatic and wildlife (warm water)” to revisions to the definition of these
designated uses. The proposed modifications include a repeal of application of the nearest
downstream surface water quality standards to unlisted tributaries that are neither
ephemeral waters or EDWs. In addition, the ADEQ is proposing the addition of definitions
for perennial surface waters and intermittent surface waters, and modifications to the
definition of ephemeral water.

4.1.6.1.2 Water Quality Standards

Numeric water quality standards for water supply systems, known as maximum
contaminant levels (MCLs), have been established for six general categories of
contaminants including:

° Microbiological

o Inorganic chemicals
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° Turbidity
° Organic chemicals
. Radiochemicals

o Volatile organic chemicals and trihalomethanes

In addition to contaminants for which MCLs have been established, monitoring for other
contaminants and characteristics is required for certain types of water systems. Community
and non-community water systems are required to monitor for 13 organic contaminants and
physical characteristics. Community water systems are required to monitor for 7 corrosivity
characteristics. Community and non-transient non-community water systems are required
to monitor for 20 unregulated volatile organic chemicals and 13 unregulated synthetic
organic chemicals. No enforceable standards have been established for these
contaminants and characteristics. However, for many of them, guidance levels have been
established in the form of secondary MCLs or action levels.

The ADEQ is proposing to repeal the numeric criteria for turbidity removal and amend the
narrative standards to address the impacts of excessive sedimentation of surface waters (or
bottom deposits) and suspended solids in the water column. In addition, the triennial review
also proposes a modification in the criteria for monitoring bacteria concentrations. The
ADEQ proposes monitoring bacteria levels on the basis of Escherichia coli (E. coli) in place
of the existing fecal coliform indicator.

4.1.6.2 Public Water Supplies

The ADEQ rules for public water supplies, or drinking water standards, have been adopted
by ADEQ in accordance with the Federal Safe Drinking Water Act (SDWA). The EPA and
ADEQ are developing new standards as a result of the SDWA Amendments of 1996. These
rules apply to all public water systems involved in the collection, treatment, storage, and/or
distribution of potable water. Public water systems are those which have at least 15 service
connections or regularly serve at least 25 persons for at least 60 days per year.

The EPA adopted the MCL for arsenic of 10 micrograms per liter in November 2001. The
EPA has indicated that water systems will be required to comply with the change to the
MCL by January 2006.

4.1.6.3  Aquifer Water Quality Standards

ADEQ has established numeric water quality standards for aquifers using a procedure that
is similar to that which has been used for surface waters. However, there is one exception;
all aquifers in Arizona have been classified for drinking water protected use by statute.
Reclassification is possible only for the following:

. Hydrologically isolated aquifers,

° Aquifers that are not being used for drinking water, or
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° If the public benefits significantly outweigh the public costs for allowing degradation of
an aquifer below standards.

No aquifers in the planning area have been reclassified, and reclassification is unlikely. All
aquifers are presently being used for drinking water, and no hydrologically isolated aquifers
are known to occur naturally in the planning area. However, reclassification is theoretically
possible for parts of aquifers that can be isolated by artificial means.

Water quality standards for aquifers that have been classified for the drinking water
protected use are the same as MCLs for primary drinking water standards. These
standards include the following:

. Microbiological constituents,
. Inorganic chemicals,

. Turbidity,

. Organic chemicals,

. Pesticides,

. Polychlorinated biphenyls,

. Radionuclides, and

° Volatile organic chemicals.

The EPA adopted the MCL for arsenic of 10 micrograms per liter in November 2001. The
new MCL will impact the use of groundwater from wells where typical arsenic
concentrations are above the 10 micrograms per liter or the water is used as a direct source
of drinking water. Arsenic concentrations above the proposed EPA MCL have been
reported throughout the planning area.

No aquifer standards have been established for those constituents for which secondary
MCLs, guidance levels, or action levels have been established. For reclassified aquifers,
the standards would be established by rule.

Aquifer water quality standards and BADCT are used as the basis for regulating discharges
to aquifers and to guide remedial actions in contaminated aquifers. Discharges to aquifers
that are regulated under the Aquifer Protection Permit program are not allowed if they
create a violation of standards at an applicable point of compliance. Remedial actions are
also required to attain aquifer water quality standards to the extent practicable.

4.1.7 Unified Water Quality Permit Process

The Unified Water Quality Permit Process (UWQPP) was initiated by the State to reduce
the regulatory review burden and eliminate redundancy in the aquifer protection and
wastewater facility construction review and reuse permitting processes. The modifications
and additions to the existing regulations governing the reuse of wastewater are expected to
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encourage the reuse of treated wastewater and conserve potable sources for domestic
purposes. The new rules took effect in January 2001.

As part of the UWQPP, the APP requirements were amended to incorporate additional
general permit classifications and detailed BADCT requirements. The BADCT requirements
specify minimum process unit setbacks from property lines, treatment performance
requirements, information submittal requirements, application review guidelines, and
BADCT requirements for existing facilities, new facilities, or facilities undergoing an
expansion. The treatment performance requirements for achieving BADCT include nitrogen
and pathogen removal criteria, maintenance of AWQS, and maximum seepage rate from
containment structures.

The revisions to the reclaimed water permitting process modified the end user permitting
and reporting requirements. The regulations also incorporate technical standards for the
conveyance of reclaimed water, and definition and permitting requirements for reclaimed
water blending facilities and reclaimed water agents. The producer of reclaimed water will
be responsible for the monitoring and reporting requirements related to the reclaimed water.
Several types of reclaimed water general permits will be available for the end user
dependent on the classification of reclaimed water being used. The monitoring and
reporting requirements are included in the individual APP.

Reclaimed water blending facilities can be permitted under a Type 3 Reclaimed Water
General Permit that will allow the permittee to receive reclaimed water of a certain
classification and improve the quality by blending with other water sources. The reclaimed
water agent would also operate under the Type 3 permit that would allow the agent to act
as a supplier of reclaimed water for multiple end users. The agent is responsible for the
reporting requirements associated with the distribution of the reclaimed water to the end
users.

The UWQPP also integrated Clean Water Act Section 208 Water Quality Management
Planning with the new Aquifer Protection Permit rules. Under the new rules, the Department
shall not publish a Notice of Preliminary Decision to issue an individual permit or
amendment for a sewage treatment facility that is not in conformance with the Certified
Areawide Water Quality Management Plan and the Facility Plan. Please refer to the
appendices for the Water Quality Management Planning Rules and the Water Pollution
Control Aquifer Protection Permits Rules.

4.1.8 TMDL Program

The ADEQ is required to establish Total Maximum Daily Loads (TMDL) for lakes, rivers and
streams that do not meet water quality based standards as a requirement of Section 303 (d)
of the CWA. The water quality limited waters are identified and prioritized according to the
pollutants and designated use of the water. For each pollutant identified, the State must
determine a TMDL that specifies the amount of pollutant that may be present in a water
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body without exceeding the water quality standard. The TMDL takes into account the
pollutant source, seasonal variation, and a margin of safety. The program goal is to delist
waters within 13 years of the first listing. Because the TMDL establishes maximum
allocations of pollutants loadings, the NPDES and AZPDES permitting process for point and
nonpoint sources is affected by this program.

On August 9, 2001, EPA published a notice in the Federal Register for an 18 month delay
of the recently published TMDL Rule. The Federal Register also included a delay for states
to submit impaired water lists [303(d)] until October 2002. The modifications would have
affected the time frame for completing cleanups of impaired waters and the manner in
which polluted waters are given priority. Waters that are drinking water sources or support
endangered species would have been given the highest priority status. The states would
have been required to submit an Implementation Plan that specifies the actions required to
achieve the TMDL, schedule for implementation, monitoring plan, and contingency plan to
revise the TMDL if the proposed action was not showing the effectiveness required to meet
the schedule compliance goal.

In 1996, the ADEQ began evaluating two watersheds each year to complete the evaluation
of the ten watersheds within the State within five years. The watersheds that impact the
planning area were evaluated in 1996 and 1997. Each watershed will be evaluated three
times during the 15-year time period that began in 1996. The ADEQ will use the 15-year
time frame to develop TMDLs and prepare compliance schedules for the water bodies in
the State’s watershed.

Table 4.8 provides a listing of water bodies in the planning area included on the 1998 Water
Quality Limited Waters List (303(d) List) in the planning area. The water bodies are
evaluated based on physical and chemical data collected from October 1992 through
September 1997. The monitoring data is compared to the numeric and narrative standards
to determine if the designated use of the water body was supported or impaired. For a
water body to be listed, a standard must be exceeded more than once. Actions are
prepared immediately for toxic stressors, however actions for nontoxic stressors are
delayed until that watershed becomes active. If the exceedance of a pollutant is caused
solely by a natural source, it is not considered a violation of water quality standards.

Table 4.8 Water Quality Limited Waters in the MAG 208 Planning Area, 1998
MAG 208 Water Quality Management Plan Update
Name of
Water Designated
Body Segment Stressor Use Source Action Plan
Gila River Sand Tank | Chlordane Fish Historic use | Attempting to
Wash to DDT Consumption | of pesticides | define WQARF
Painted Metabolites Remediation
Rock Dieldrin Action
Reservoir Toxaphen
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Table 4.8

Water Quality Limited Waters in the MAG 208 Planning Area, 1998
MAG 208 Water Quality Management Plan Update

Name of
Water Designated
Body Segment Stressor Use Source Action Plan
Gila River Rainbow Chlordane Fish Historic use | Attempting to
Wash to DDT Consumption | of pesticides | define WQARF
Sand Tank | Metabolites Remediation
Wash Dieldrin Action
Toxaphen
Gila River Centennial | Chlordane Fish Historic use | Attempting to
Wash to DDT Metabolites| Consumption | of pesticides | define WQARF
Rainbow Dieldrin Remediation
Wash Toxaphen Action
Gila River Gillespie Boron Active
Dam to Selenium watershed
Centennial | Fecal Coliform
Wash Turbidity
Chlordane Fish Historic use | Attempting to
DDT Metabolites| Consumption | of pesticides | define WQARF
Dieldrin Remediation
Toxaphen Action
Gila River Hassayampa| Chlordane Fish Historic use | Attempting to
River to DDT Metabolites| Consumption | of pesticides | define WQARF
Gillespie Dieldrin Remediation
Dam Toxaphen Action
Gila River Waterman Chlordane Fish Historic use | Attempting to
Wash to DDT Metabolites| Consumption | of pesticides | define WQARF
Hassayampa| Dieldrin Remediation
River Toxaphen Action
Gila River Agua Fria Chlordane Fish Historic use | Attempting to
River to DDT Metabolites| Consumption | of pesticides | define WQARF
Waterman Dieldrin Remediation
Wash Toxaphen Action
Gila River Salt River Chlordane Fish Historic use | Attempting to
to Agua DDT Metabolites| Consumption | of pesticides | define WQARF
Fria River Dieldrin Remediation
Toxaphen Action
Hassayampa| Buckeye Chlordane Fish Historic use | Attempting to
River Canal to DDT Metabolites| Consumption | of pesticides | define WQARF
Gila River Dieldrin Remediation
Toxaphen Action
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Table 4.8 Water Quality Limited Waters in the MAG 208 Planning Area, 1998
MAG 208 Water Quality Management Plan Update

Name of
Water Designated
Body Segment Stressor Use Source Action Plan
Painted Chlordane Fish Historic use | Attempting to
Rock DDT Metabolites| Consumption | of pesticides | define WQARF
Reservoir Dieldrin Remediation
Toxaphen Action
pH Floodplain Repeat testing
Turbidity reservoir of pH and
Turbidity may
remove these
stressors due to
Natural
Background
Rule
Salt River 23rd Chlordane Fish Historic use | Attempting to
Avenue DDT Metabolites| Consumption | of pesticides | define WQARF
WWTP to Dieldrin Remediation
Gila River Toxaphen Action
pH
Bartlett Dissolved New data Added to 303
Lake Oxygen shows (d) List
Turbidity standards
exceeded

4.2 SELECTED POINT SOURCE PLAN

The Point Source Plan in this 208 Plan Revision is an update of that presented in the 1993
208 Water Quality Management Plan. The Point Source Plan reflects the major advances
which have been made by the communities of the Study Area in wastewater management
planning. Nearly all of the communities have developed carefully-analyzed, detailed
wastewater master plans. The plans have been developed by individual municipalities and
agencies, but they reflect a thorough awareness of the water quality management issues
facing the region.

Because of the importance of highly-treated effluent or reclaimed water as a source of
supply, almost all of the communities in the Study Area have at least considered the
possibility of effluent reuse. Because of the cost of distributing water to users, a local
approach to reclamation and reuse is in most cases the most cost effective. This has led
many communities to plan local, smaller treatment plants to retain the water in their
community and minimize the cost of delivering reclaimed water.

The Point Source Plan is based on discussions with the review of planning documents and
records provided by the individual MAG member agencies. In addition, the Multi-City
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Subregional Operating Group (SROG) was contacted to obtain its regional perspective. The
Multi-City SROG consists of the cities of Glendale, Mesa, Phoenix, Scottsdale and Tempe,
and operates the regional 91st Avenue Wastewater Treatment Plant. The Point Source
Plan is organized to provide individual discussions of each community, so that all of the
components of the Plan can be conveniently found in one location in the documents. It is
also organized regionally, in six groups: (1) central area (Phoenix), (2) southwest area,
(3) northwest area, (4) northeast area, (5) southeast area, and (6) outlying communities
beyond the immediate Phoenix area.

The discussion for each community describes:

. Planning area.

. Population and wastewater flow projections.

. Existing wastewater collection and treatment systems.
° Effluent disposal and/or reuse.

° Sludge management.

° Planned improvements.

. Improvement costs.

Information sources included MAG population projections, meetings and discussions with
each MAG member community in the study area, and review of the communities’
wastewater planning document. The meetings with the communities provided information
on waste flows, treatment processes, permits, intergovernmental agreements, and planned
facilities. Existing reports provided information on the collection system, treatment facilities,
effluent disposal, and effluent reuse.

The MAG 208 Water Quality Management Plan contains three types of population
estimates and projections. The three types are:

1. Municipality Resident Population Estimates and Projections approved by the MAG
Regional Council in June 1997 — To cover the planning period of year 2000 to year
2020. In approving these figures, it was noted by MAG that the projections are
interim and are subject to the following conditions:

e The projections were prepared to be consistent with the October 27, 1995
Special Census.

o These projections have been prepared by MAG to be consistent with the County
population control totals developed by the Arizona Department of Economic
Security (DES) and approved by the director of DES in January 1997, as
required by Executive Order 95-2.

o The projections were based on planned and proposed development and
adopted land use plans.
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e These projections should be used with caution. They are subject to fluctuation
as a result of recent changes in economic and development conditions.

2. Seasonal Population Projections — The seasonal population data was approved by
the MAG Regional Council in June 1997. Seasonal population includes people who
are in the local area for up to 6 months. Transient population, people who are in the
local area for 2 weeks or less, was not estimated. Since wastewater treatment
capacity is needed to serve the seasonal population, these population figures have
been included in the 208 Plan. The seasonal population projections are included in
the same appendix as the resident estimates and projections.

3. Other Population Projections — As noted by MAG in approving 1997 population
estimates and projection, population figures should be used with caution because
they are subject to fluctuation as a result of changing economic conditions. In some
cases, the MAG approved population projections have not yet taken into account
some of the master plans recently approved by local jurisdictions. In other cases,
the MAG approved projections may not reflect the same timing of the population
growth as identified in approved master plans. Consequently, other population
projections are sometimes used in the MAG 208 Plan as appropriate and necessary
to adequately address wastewater treatment needs in the region.
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4.2.1 Central Area

4.2.1.1 Phoenix

The Planning Area for Phoenix consists of Regional Analysis Zones (RAZ) 203, 205, 206,
216 through 219, 223 through 228, 241 through 246, 259 through 261, 267 through 271,
275, 276, 283 through 287, 296, 304 through 306, 313 and 314, and is depicted on
Figure 4.1. The City of Phoenix is the designated wastewater management agency for this
area. Phoenix provides wastewater collection and treatment service to almost all of this
area. Some low-density areas, including most of the city west of 67th Avenue and some of
the far northern areas are served by septic tanks.

Population and Flow Projections. Table 4.9 presents the 2001 SROG service population
and flow projections for the Phoenix municipal planning area.

Table 4.9 Phoenix Population and Flow Projections
MAG 208 Water Quality Management Plan Update
Year Population' Flow, mgd'
2000 1,238,253 130.64
2005 1,405,768 148.31
2010 1,582,887 166.99
2015 1,758,456 185.52
2020 1,930,981 203.72

' Based upon projected SROG service populations and flow, Appendix C, Influent Conditions of

91st Avenue WWTP 25-year Facilities Master Plan, December 2001.

Existing Collection System. All wastewater generated in Phoenix south of the CAP
Aqueduct or Jomax Road is collected and conveyed to either the 23rd Avenue or 91st
Avenue Wastewater Treatment Plants (WWTPs). In general, flows from the central portion
of Phoenix are conveyed to the 23rd Avenue WWTP. The recently completed 23rd Avenue
WWTP expansion project will allow the plant to treat all the flows projected to reach the
plant. Flows from north, south, and portions of west Phoenix are collected and transported
to the 91st Avenue WWTP, along with wastewater from the other communities belonging to
the Multi-City Subregional Operating Group (SROG). The Multi-City SROG members own
treatment capacity on the 91st Avenue WWTP under a Joint Exercise of Powers
Agreement. The Agreement provides that the City of Phoenix is the lead agency and owns
and operates the plant.

Expansions to the collection system north of the CAP Aqueduct are planned for connection
to the Cave Creek WRP and a future North Gateway WRP.

The collection system for the Tatum Ranch development in far northeast Phoenix is
connected to the rest of the Phoenix system and wastewater is now treated at Cave Creek
WRP. The Tatum Ranch WWTP has been closed.
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Existing Wastewater Treatment. The 23rd Avenue and 91st Avenue Plants provide the
vast majority of wastewater treatment for the study area. Two small plants have been
closed (Tatum Ranch WRP and Foothills WRP) and the Cave Creek WRP has been
constructed to service areas north of the CAP Aqueduct.

The 91st Avenue Wastewater Treatment Plant currently provides a total of 179.25 mgd
treatment capacity. The City of Phoenix portion is 101.17 mgd. The 91st Avenue WWTP
includes the following unit processes: screening, grit removal, primary sedimentation, fine-
bubble aeration, secondary clarification, effluent chlorination, and dechlorination plus solids
treatment with anerobic digesters. The digestion process is being upgraded to a multiphase
process at both the 23rd and 91st Avenue WWTPs. The plant performs secondary
treatment using the nitrification/denitrification process. A portion of the effluent from the 91st
Avenue WWTP is delivered to the Palo Verde Nuclear Generating Station (PVNGS) under
an agreement that ends in 2027. The SROG is obligated to make up to 105,000 acre-feet
per year of 91st Avenue WWTP effluent available to PVNGS on an annual basis. Effluent
not delivered to PVNGS is discharged to the Salt River for delivery to Buckeye Irrigation
Company for reuse. Some of the discharge to the Salt River is directed into the Tres Rios
Wetlands, a demonstration project to evaluate benefits from a wetlands for flow regulation,
habitat restoration and flood control. A full scale Tres Rios project has been authorized by
Congress and is in the preliminary engineering design phase. Construction is scheduled for
FY 2004.

The 23rd Avenue WWTP is being expanded and upgraded to treat an annual average
capacity of 63 mgd. The planned ultimate capacity is 78 mgd. The modified plant performs
biological nutrient removal as well as filtration and dechlorination, in addition to the other
treatment processes of screening, primary sedimentation, secondary sedimentation, and
chlorination plus anaerobic digestion. Effluent from the 23rd Avenue WWTP is discharged
to a Roosevelt Irrigation District canal or to the Salt River depending on the irrigation
demand. Studies are under way to assess the feasibility of eliminating the discharge to the
Salt River from the 23rd Avenue WWTP.

Residual solids from both the 91st and 23rd Avenue treatment plants are stabilized and
dewatered, and then removed by a contract hauler from the treatment plants for agricultural
land application.

The Cave Creek WRP is an 8-mgd facility planned for an ultimate capacity of 32 mgd. This
plant includes the following unit processes: screening, primary sedimentation, nitrification-
denitrification, secondary sedimentation, filtration, and UV disinfection. The effluent system
includes storage, pumping, and pipelines to enable delivery of effluent to users such as golf
courses and parks. Effluent may also be discharged to a wash that is tributary to Cave
Creek Wash and recharge to either spreading basins or vadose zone injection wells.
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No solids processing facilities are included in the initial 8-mgd facility and all solids are
discharged to the plant drain for conveyance to the 91st Avenue WWTP.

The Ahwatukee/Foothills WRP has been taken out of service and replaced with pumping
stations and force mains that deliver wastewater to the city sewer system.

Additional small wastewater treatment plants, not operated by the City of Phoenix but within
the Phoenix Planning Area, are summarized in Table 4.10.

Table 4.10 Small Wastewater Treatment Plants (Within Phoenix Planning Area)
MAG 208 Water Quality Management Plan Update

Design Capacity
Facility Name (gpd) Process

Paradise Peak West 75,000 --

Arizona Dept. of Corrections — Adobe -- --
Mountain School

Ameron Inc. Pipe Division -- --

Anderson, Clayton & Co. - -

Central Arizona Project — Gila/Salt Pumping 5,000 Activated Sludge

Station
Maricopa Byproducts -- --
Phoenix Tallow Works (Baker 30,000 Lagoons
Commodities)
Arizona Factory Shops 50,000 Activated Sludge
Burger King Restaurant 15,000 Activated Sludge
Black Canyon Federal Detention Center - -
Henry’s Choice 17,000 Facultative Lagoons
Pioneer Travel RV Park 35,000 Activated Sludge

Future Wastewater System Development. As underdeveloped areas are urbanized,
wastewater collection and treatment service will be extended to those areas. It is planned
that areas south of the Central Arizona Project (CAP) aqueduct or Jomax Road will
continue to be served by the 23rd and 91st Avenue WWTPs. The remaining area north of
either the CAP aqueduct or Jomax Road (Desert View and North Gateway) will be served
by the Cave Creek WRP and the proposed North Gateway WRP. The Cave Creek WRP,
planned for an ultimate capacity of 32 mgd, will be expanded as the Desert View area
develops.

The North Gateway WRP, identified in the 1993 MAG 208 Plan as the proposed Biscuit
Flats WRP with an ultimate capacity of 12.5 mgd, is now planned for an ultimate capacity of
32 mgd. The initial phase of 4 mgd will be constructed by year 2005, with ultimate
development of the plant completed by year 2032. The processes to be performed by this
Plant are yet to be defined, but for planning purposes, the following unit processes have
been identified: screening, primary sedimentation, nitrification/denitrification, treatment,
filtration, and UV disinfection. It is planned that all effluent from this WRP will initially be
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discharged to Skunk Creek aquifer recharge and will later be reused for turf irrigation.
Effluent reuse plans will be refined as development proceeds. Residual solids from the
WRP will be discharged to the city's collection system tributary to the 91st Avenue WWTP.
In the future, North Gateway WRP may include a regional solids handling facility.

Treatment expansions will also be necessary in the existing service area. SROG is
currently designing an additional expansion to the 91st Avenue WWTP, but the actual size
of the expansion will not be determined until the conceptual design is completed in 2001.
The expansion should be constructed by 2004-2005. A future Estrella Wastewater Pumping
and Conveyance system is planned to serve new developments in the Estrella area.
Treatment would be at the 91st Avenue WWTP. In addition, there is a planned expansion to
the Tres Rios project along the Salt River west of 91st Avenue WWTP.

Wastewater flow projections (annual average flow in mgd) for each potential treatment plant
service area are presented in Table 4.11, based on flow projection requirements from
Table 4.9.

Table 4.11 Phoenix Wastewater Flow Allocation Projections
MAG 208 Water Quality Management Plan Update

Cave Creek North Gateway 23rd Ave. 91st Avenue Total Treated

Year WRP' WRP' WWTP' WWTP? Flow
2000 0.31 - 50.48 79.85 130.64
2005 5.90 1.75 63.00 77.66 148.31
2010 8.21 3.59 63.00 92.19 166.99
2015 12.69 5.40 63.00 104.43 185.52
2020 14.48 8.55 63.00 117.69 203.72

' Local WRP flow less residual (effluent total).
2 Annual average daily flows. Includes residuals from WRPs.

Preliminary indications are that the current arrangements for sludge disposal will remain in
place for the foreseeable future.

Summary of Proposed Improvements

ltem Estimated Cost'
Collection System $150,178,000
Booster Stations 7,825,000
Cave Creek WRP (8 mgd expansion) 43,150,000
North Gateway WRP (4 mgd initial) 30,000,000
Estrella WW System 20,000,000
23rd Avenue WWTP Improvements 166,220,000
91st Avenue WWTP Improvements (includes other city participation) 215,414,800
Multi-City Sewers (includes other city participation) 96,925,000
Tres Rios (includes other city participation) 28,021,000

Total $757,733,800

' August 2000 Dollars (ENR Cost Construction Index = 6,238).
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4.2.2 Southwest Area

4.2.2.1 Avondale

Wastewater collection and treatment service is provided by the City of Avondale. In 1988,
Avondale completed a 201 Facility Plan for development of a new treatment plant and
expansion of the collection system. The existing Avondale service area is comprised of
Regional Analysis Zones (RAZ) 273, 282 and 303 as depicted on Figure 4.2. The service
area encompasses approximately 55 square miles, bounded by Indian School Road on the
north, 99th and 107th Avenues on the east, Litchfield and Dysart Roads on the west, and
extending approximately 12 miles south of the Sierra Estrella mountain range. The City of
Avondale is the designated wastewater management agency for this area.

At one time, the Cities of Avondale and Goodyear had formed the Avondale-Goodyear Sub-
regional Operating Group. The SROG, however, was subsequently dissolved.

Population and Flow Projections. The significant growth experienced in the City of
Avondale in recent years is expected to continue through the current planning period. It is
expected that all development within the boundaries of the service area will receive
sewerage service provided by the city. Table 4.12 presents the population and flow
projections based on current city population projections and 100 gpcd unit flow. According
to city records, actual year 2000 population exceeds 35,000 with an associated average
daily sewage flow of approximately 3.0 mgd.

Table 412  Avondale Population and Flow Projections
MAG 208 Water Quality Management Plan Update

Year Population Flow, mgd'
2000 29,450 2.95
2005 57,546 5.75
2010 79,173 7.92
2015 100,834 10.08
2020 122,495 12.25

'Based on 100 gpcd unit flow.

Existing Collection System. The existing collection system serves the developed area of
Avondale. As recommended by the Facility Plan, Avondale's old treatment plant, located
near Lower Buckeye Road on the west bank of the Agua Fria River, was abandoned. The
new treatment plant is sited east of the Agua Fria, near the intersection of Broadway and
Dysart Roads. Conveyance of wastewater to the new treatment plant included construction
of an interceptor sewer from the old plant to the new plant site. The construction of this
interceptor was completed in 1992. In 1996 a major interceptor was constructed in El
Mirage Road and extending west on Broadway Road to the treatment plant. Planned for
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construction by year 2004-05 is a major interceptor sewer near the west bank of the Agua
Fria. The existing collection system includes five pump stations. The lift station on Van
Buren Street was abandoned as part of the trunk sewer project in 1996. When the area
south of the new treatment plant develops, additional pump station(s) will be required to
transmit flow to the plant site.

Existing Treatment Facilities. Construction of Avondale's new treatment plant was
substantially completed, and the plant became operational on August 5, 1992.

Plans developed for this new plant to replace the existing facility were processed by MAG
and ADEQ and approved by EPA in June 1988. An amendment to the 208 Plan was made
by MAG to enable the new plant to proceed. After the new treatment facility was
constructed, the old plant was closed.

The initial treatment plant process is designed to treat 3.5 mgd and consists of mechanical
screening, grit removal, extended aeration in an oxidation channel, secondary clarification,
chlorination, dechlorination, and discharge to the Agua Fria River. The aeration process
also performs nitrification/denitrification.

Avondale is currently disposing of waste solids from the treatment process via land
application on a dedicated site within the perimeter of the wastewater treatment facility on a
contract basis with a private hauler.

Future Wastewater System Development. The existing treatment plant capacity of
3.5 mgd will meet projected requirements through approximately year 2001. Construction of
additional capacity began in 2001 to bring total treatment capacity to 6.4 mgd. Additional
phases of the current expansion concept are planned at the existing site to increase
hydraulic treatment capacity to 20 mgd. The city is currently constructing a new dewatering
system for waste solids and is considering seeking approval to dispose of the solids in a
landfill.

The city is also considering the construction of a 6 mgd ultimate capacity water reclamation
plant in the northern portion of the city, north of Interstate 10. The reclaimed water
produced by the facility would be used for landscape irrigation, aquifer storage/recovery,
and other purposes.

Currently, effluent from the city’s treatment facility is discharged to the Agua Fria River. The
city has expressed interest in a future recharge project involving discharge to or near the
Agua Fria River. An option being considered is to develop an effluent pipeline that would
extend from the wastewater treatment facility to a recharge site north of I-10. Another
alternative that is being considered for the future is effluent reuse to irrigate parks and
recreation facilities. An ADEQ effluent reuse permit would be required.
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The Facility Plan states that several of the existing sewers have limited capacity due to flat
grades and small diameters. It will be necessary to replace or parallel these sewers to
provide for future increases in flow. Installation of future pump stations may be required to
serve three areas, including south of the treatment plant, west of the Aqua Fria River and
south of Lower Buckeye Road, and the Phoenix International Raceway area south of the
Gila River.

Depending on the pace of development and the required needs of the area, a 1 mgd
package plant may be the preferred option to treat wastewater south of the Gila River. To
accommodate future conveyance of sewage or effluent across the Gila River, a pipe sleeve
was incorporated in construction of the 116th Avenue Bridge across the river. Population
density is planned to be low south of the Gila River so a package plant could be a feasible
alternative. Effluent produced from the package plant could be reclaimed for use in
landscaping, golf courses, lake systems, or recharging of the aquifer.

Summary of Proposed Improvements

ltem Estimated Cost'
Wastewater Treatment Plant Expansion from 3.5 to 6.4 mgd $10,800,000
Wastewater Treatment Plant Expansions (future) 20,000,000
Sewer Extension: West Avondale Interceptor 2,000,000
115th Avenue/Broadway Trunkline 8,100,000
Coldwater Springs Boulevard Trunkline 535,000
Northside Reclamation Plant 8,000,000
Package Wastewater Plant south of the Gila River 1,000,000
Total $50,435,000

' All costs are in December 2001 dollars (ENR Construction Cost Index = 6390)
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4.2.2.2 Buckeye

The Town of Buckeye Planning Area corresponds to Regional Analysis Zones (RAZ) 253,
277, 278, 279, 340, 341, and 343. The Town of Buckeye is the designated wastewater
management agency for this area. Encompassing approximately 120 square miles of
planning area, the town has concentrated their planning efforts in a core planning area
bounded by Interstate 10, Beloat Road, Jackrabbit Trail, and Turner Road, corresponding to
RAZ 278 and 279. The Town of Buckeye Sewer Master Plan developed in 2000 addresses
only the core planning area; however, Buckeye is projected not only to experience growth in
their core planning area but also in the surrounding perimeter planning areas. Preliminary
plans for development in the perimeter planning areas within the Town of Buckeye are in
progress. Figure 4.3 depicts the Town of Buckeye planning area in its entirety.

Population and Flow Projections. Table 4.13 presents population projections, based on
1997 MAG-adopted population projections for the town. Based on the MAG-adopted
populations and a 100 gpcd unit flow rate, wastewater flow projections are also presented
in Table 4.13.

Table 413  Buckeye Population and Flow Projections
MAG 208 Water Quality Management Plan Update
Core Planning Area Future Planning Total
(RAZ 278 & 279) Areas Wastewater
Flow Flow Total Flow

Year Population (mgd) Population (mgd) Population (mgd)
2000 10,279 1.03 7,773 0.78 18,084 1.81
2005 12,252 1.23 10,101 1.01 22,385 2.24
2010 14,630 1.46 13,514 1.35 28,176 2.82
2015 24,914 2.49 26,500 2.65 51,446 5.14
2020 36,356 3.64 46,028 4.60 82,416 8.24
Based on 100 gpcd.

Existing Collection System. The existing collection system is in the center of the core
planning area, primarily located to the south of Interstate 10 and north of Beloat Road,
between Miller Road on the west and Apache Road on the east. There is one sewer trunk
line along Apache Road from Broadway to the treatment plant, providing the backbone of
the existing collection system. The collection system requires no pumping for transport of
wastewater to the treatment plant.

Existing Treatment System. The Town of Buckeye Wastewater Treatment Plant is located
south of Beloat Road, between Miller Road and Apache Road. The wastewater facility
currently has a capacity of 0.6 mgd, with a build-out capacity of 2.0 mgd. In 2000 peak daily
flows were only reaching an average of 0.35 mgd, much less than the wastewater flow
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projections based on population for the same year. This difference is due to a significant
amount of residents still using septic tanks.

The plant performs the extended aeration version of the activated sludge process by means
of an oxidation ditch. The oxidation ditch is equipped with a "boat" clarifier for solids
removal. Effluent is chlorinated for disinfection, dechlorinated, and discharged to the Gila
River under their current NPDES permit. Sludge is dried on sand beds and is removed from
the plant periodically for agricultural reuse.

In the future, filters will be added to the plant to enable production of reclaimed water for turf
irrigation as demand for reclaimed water occurs. A proposed municipal golf course may
become the reuse site. Recharge is another viable discharge alternative the town may use
if there is not a sufficient reclaimed water demand nearby. The plant is designed with
provisions for future expansions by adding oxidation ditches and additional chlorination
facilities.

In the perimeter planning area of Buckeye is the Lewis Complex Wastewater Treatment
Plant, located on Patterson Road and State Route 85. With a capacity of 0.75 mgd, the
treatment facility is intended only to service the Lewis Prison Complex. The treatment
process includes an extended aeration, activated sludge process, with clarification, tertiary
filtration, and ultraviolet disinfection. Effluent is directly reused on softball fields, gardens,
recreational fields, and turf farms, located on-site. Sludge is aerobically digested and dried.

Future Wastewater System Development. Depending upon the rate at which sewerage
service is expanded and residents on septic tanks connect to Buckeye's planned
wastewater collection system, the 0.6-mgd capacity of the Buckeye wastewater treatment
plant will be exceeded. When capacity of the first phase is reached, it is planned that a
second and third treatment train will be added to ultimately provide a total of 2.0-mgd
treatment capacity. Based upon the flows projected herein, 2.0 mgd should be adequate to
about year 2015, assuming a portion of the residents will still be using septic tanks.

Also, two future treatment plants, Sundance Wastewater Treatment Plant and the Blue
Horizons Wastewater Treatment Plant, are planned in the north portion of the core planning
area. The addition of these two treatment plants will alleviate some flows that would
otherwise go to the Town of Buckeye WWTP. With the addition of these two treatment
plants and the full expansion of the Town of Buckeye WWTP, the wastewater generated in
the core planning will be sufficiently serviced through the planning period.

The Sundance WWTP will be located on Lower Buckeye Road between Dean Road and
Rainbow Road and service the future Sundance Development. The ultimate capacity of this
facility is planned at 3.6 mgd. The plant will use an activated sludge system followed by
filtration and UV disinfection. The effluent will be reused at a proposed golf course,
recharged in a proposed recharge basin, or discharged to the Roosevelt Irrigation District
Canal, the Buckeye Canal, the South Extension Canal, and the Gila River. The appropriate
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permits will be obtained for these discharges. The waste sludge will be treated in anaerobic
reactors, followed by gravity thickeners and centrifuges. The thickened, dewatered sludge
will then be disposed in a landfill.

The Blue Horizons WWTP will be located on the north side of Yuma Road between
Jackrabbit Trail and Tuthill Road. The treatment plant, with a build-out capacity of 2.0 mgd,
will service the Blue Horizons Development as well as developments to the north and east.
The treatment process consists of an activated sludge system including nitrogen removal,
tertiary filtration, and ultraviolet disinfection. A majority of the effluent will be reused for
landscaping and parks in and around the development, and a portion will be discharged
into the Roosevelt Irrigation District Canal. An NPDES permit will be obtained for this
discharge. Sludge will be stabilized and dewatered.

A third future treatment plant, Verrado Water Reclamation Facility, is planned for a location
near Tuthill Road and McDowell Road, and will service the future Verrado Development.
The initial capacity will be 0.45 mgd and ultimate capacity of 3.35 mgd. Initial phase
treatment processes will consist of influent pumping, grit removal screening, secondary
treatment with biological nitrogen removal, chlorination, effluent pumping and sludge
dewatering for landfill disposal. The effluent will be recharged and reused as golf course
irrigation.

Developments are emerging outside the core planning area, in the perimeter planning
areas of Buckeye, like Festival Ranch, Sun Valley, Sun Valley South, Tartesso, and
Tartesso North. Planning for development of a sewer service area in the perimeter planning
areas remains in the preliminary stages. The very preliminary nature of these plans make it
difficult to include these potential facilities in the 208 Plan.

Summary of Proposed Improvements. Currently, the Town of Buckeye does not have a
Capital Improvement Plan, but is planning to use development sewer impact fees to
generate the capital required to accommodate projected growth. These impact fees will be
reserved first for funding expansion of the treatment facilities and second for extending
trunk mains. In addition, sewer impact fees may be reserved for reclaimed water main
installation and recharge facilities.
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4.2.2.3 Goodyear

The City of Goodyear comprises approximately 115 square miles of incorporated land. The
total planning area for wastewater services consists of Regional Analysis Zones 265, 280,
281, 302, and 323. The city boundaries are generally described as west of Litchfield, south
of Camelback, east of Perryville, and north of Patterson Roads.

The city has established three (northern, central, and southern) wastewater service areas.
Each area is or will be served by separate wastewater treatment facilities in the city as
described herein. The boundaries between the northern, central, and southern planning
and service areas have been revised since the 1993 208 Plan. Currently the southern area
is that portion south of the Gila River, the central area is everything north of the Gila River
and south of McDowell, and the northern area includes the land north of McDowell Road.
Figure 4.4 depicts the total Goodyear Planning Area.

Population and Flow Projections. Goodyear has an opportunity to exceed the growth
conditions experienced in the past ten years in the east Phoenix valley. This is due to its
location and proximity to the Pacific Rim and West Coast; its rail and air transportation; its
freeway and road systems; availability of land; and infrastructure and political climate.

Table 4.14 below describes the MAG projected population and the resulting wastewater
flow rates for the period 2000 through 2020. An estimated 9.3 mgd of total treatment facility
capacity will be needed to serve almost 93,000 people in the next 20 years. This is based
upon the 1997 MAG-adopted population projections for the City of Goodyear, within each
municipal planning area district, and the projected total city wastewater flow rates assuming
a per capita flow rate of 100 gpcd.

Table 414  Goodyear Population and Flow Projections
MAG 208 Water Quality Management Plan Update
Year Population Flow (mgd)
2000 19,939 1.99
2005 28,504 2.85
2010 38,425 3.84
2015 58,712 5.87
2020 93,396 9.34

The 1993 208 Plan referenced the 1989 population projections. While the updated (1997)
population projections show a decrease in the rate of growth for the Northern (RAZ 265)
and the Central (RAZ 280 and 281) Planning Areas, the Southern Planning Area (RAZ 302
and 323) is growing much more rapidly than expected in 1989. This is principally due to
development of Estrella Mountain Ranch, a large master-planned community that occupies
much of the Southern Area. A 208 Amendment for the Goodyear South Planning and
Service Area was approved by the MAG Regional Council in January 2001.
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Wastewater planning and development has also changed significantly in the Northern Area
since the 1993 update. Litchfield Park Service Company (LPSCo) currently utilizes 1.1 mgd
of the 1.4 mgd capacity that they own in the City of Goodyear 157th Avenue plant. LPSCo
is planning to sell that capacity back to the city and to build two new water reclamation
facilities in the Northern Area. A 208 Plan Amendment for the Goodyear/LPSCo Palm
Valley and Sarival Water Reclamation Facilities was approved by the MAG Regional
Council in January 2001.

Including these new and proposed developments, the city will require the following
treatment plant capacities at ultimate build-out:

° Northern 16.4 mgd
. Central 15.0 mgd
. Southern 33.4 mad
o Total 64.8 mgd

Northern Planning and Service Area. The reconfigured northern wastewater planning and
service area is now generally bounded by Perryville Road to the west, Camelback Road to
the north, Dysart Road to the east, and McDowell Road to the south. The northern planning
area is currently served by the City of Goodyear 157th Avenue wastewater treatment plant.
However, a 208 Plan Amendment for two new water reclamation facilities (WRF) to serve
the northern area received MAG Regional Council approval in January 2001.

The proposed Palm Valley WRF, to be located on McDowell Road between Bullard Avenue
and Litchfield Road, will have an ultimate capacity of 8.2 mgd. It will serve to reclaim
wastewater flows from the current LPSCo service area and portions of RAZ 265 and 266. It
will serve an area generally bounded south to north by the 1-10 freeway and Camelback
Road, and west to east by Bullard Avenue and Dysart Road. The proposed Sarival WRF
will also have an ultimate capacity of 8.2 mgd, and will be located near the intersection of
Sarival Avenue and McDowell Road. It will be used to reclaim wastewater flows from
portions of RAZ 265. The service area for the Sarival WRF will have a general boundary
from the 1-10 freeway north to Camelback Road, west from Bullard Avenue to Cotton Lane,
and sections between Cotton Lane and Perryville Road. Flows from the Glendale MPA,
which are currently directed to the Casitas Bonitas WWTF, will be routed to the
Goodyear/LPSCo system upon closure of the facility.

Both new facilities will include an ADEQ Effluent Reuse Permit for irrigation of existing golf
courses and parks, as well as Aquifer Protection Permits for both reuse and recharge. In
the event that not all effluent can be reused and recharged, a NPDES Permit will be in
place to allow a secondary point of discharge. LPSCo will own and operate both of the
reclamation facilities.

October 2002 Goodyear 4-55

H:\ClienttMAG_PHXW\6006A00\208 WQMP Update\Final\Chapter4.doc



Central Planning and Service Area. The area presently designated as the central
planning and service area was included as part of the northern planning area at the time of
the 1993 208 Plan. The current boundaries of the central area are generally defined as
McDowell Road on the north, the Gila River on the south, Litchfield Road to the east, and
Perryville Road to the west.

The central area is served by the City of Goodyear treatment plant at 157th Avenue, built in
1983. Its original capacity of 0.75 mgd was expanded to a current operating capacity of
approximately 3 mgd. The facility consists of raw sewage pumps, static screens, 2 aeration
basins, 2 oxidation ditches, clarifiers, chlorination, sludge tanks, and sludge drying beds.
The facility includes tertiary treatment with zero-discharge of treated effluent. Effluent
disposal includes irrigation reuse on landscaping, open spaces, and golf courses, and
groundwater recharge. There is an NPDES permit to discharge to the Gila River.

A new Gila River Basin-Cotton Lane WRF is planned to treat 4.0 mgd of the planned
ultimate capacity of the 157th Avenue WWTP. Specific process configuration, location of
the WRP and effluent disposal options are not yet defined by the City.

The Goodyear collection system serves the entire original city in the central area. As
development occurs, the collection system is being expanded to provide required service.
Septic tanks are still serving some of the existing residential areas west of the original town.
As development occurs, sewers will be extended in the planning area and the use of septic
tanks will be gradually phased out. The existing wastewater collection system that serves
the city comprises approximately 90 miles of sewers. The interceptor conveying wastewater
to the treatment facility has been in service for approximately 15 years and is operating at
or near its design capacity.

Since the 1993 208 Plan, new sewers, such as the Sarival Avenue line, to serve the
Perryville prison and adjacent residential development have been installed. This line has an
8.0-mgd peak flow capacity. In addition, the Bullard outfall and reuse lines were constructed
to permit discontinuing the LPSCo Wastewater Treatment Plant. The city’s 1999 sewer
master plan update for the central area includes alignments and sizing for major interceptor
sewers in Cotton Lane, Bullard Wash/Avenue, Broadway Road, Sarival Avenue, Citrus
Lane, and along State Route 85.

Lockheed Martin owns and operates a wastewater treatment facility at its Goodyear site.
The treatment facility has a design capacity of 0.45 mgd. Currently, the plant is operating at
much less than this rated capacity. The owner holds a NPDES permit for the treatment
facility.

The MAG small plant inventory indicates that a small, privately-owned wastewater
treatment facility is located on Citrus Road north of Van Buren Street. The facility is owned
by the Arizona Equestrian Center and receives an average flow of 115,000 gallons per day.

October 2002 Goodyear 4-56

H:\ClienttMAG_PHXW\6006A00\208 WQMP Update\Final\Chapter4.doc



Southern Planning and Service Area. Since the 1993 208 Plan, the boundary between
the Southern and Northern Planning Areas has been moved northward to the Gila River.
The river forms a natural division and becomes a logical boundary for wastewater planning.
The City of Goodyear is the only wastewater service provider in the Southern Planning
Area. Within the Southern Planning Area, growth is now occurring at a rate that exceeds
MAG 1989 and 1997 projections. The 1997 MAG projections for the area in year 2020,
including RAZ 302 and 323, is 16,033, whereas, year 2000 master planning shows 151,082
in year 2020. The increased growth rate is largely driven by development of Estrella
Mountain Ranch, a large master-planned community which occupies much of the Southern
Planning Area.

Topography divides the Southern Planning Area into three distinct drainage basins; the
Corgett Basin, Lum Basin, and Waterman Basin. To serve this area, the 1993 MAG 208
Plan showed two treatment plants, the Estrella WWTP (existing) in the Corgett Basin, and
the Rainbow Valley WWTP (proposed) in the Waterman Basin. These plants have since
been renamed the Corgett Basin WRF and the Waterman Basin WRF, respectively, to
correspond with the drainage basin which they serve. A wastewater master plan that
principally covered the Corgett and Lum Basins was completed in 1998 and updated in
1999. A second master plan is being prepared for the Waterman Basin.

Development has begun within the Lum Basin and a third reclamation plant, the Rainbow
Valley WREF, is proposed to treat wastewater collected within the Lum Basin. Pumping
wastewater from the Lum Basin to the Corgett Basin WRF or to the Waterman Basin WRF
was determined to not be practical due to restrictions at the Corgett WRF site and the
distance to the Waterman Basin site. The following plants will serve the Southern Planning
Area:

Water Reclamation Facility Year 2020 Flow Rate
Corgett Basin WRF 2.2 mgd
Rainbow Valley WRF (Lum Basin) 9.2 mgd
*Waterman Basin WRF 5.5 mgd

*Ultimate capacity of 22 mgd sometime beyond 2020.

The Corgett Basin WRF exists and has a year 2000 capacity of 0.8 mgd. The Rainbow
Valley WREF is under design and is scheduled for completion in 2002 with an initial capacity
of 1.0 mgd. The first phase of the Waterman Basin WRF is expected to be required
approximately year 2010. In the future, the economics of operation and maintenance may
favor elimination of the Waterman Basin WRF and pumping wastewater generated in the
Waterman Basin to the Rainbow Valley WRF for treatment. Under this option, the Rainbow
Valley WRF could reach an ultimate capacity of 31.2 mgd (9.2 + 22.0).
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Summary of Proposed Improvements

Northern Area (LPSCo)

Estimated Cost’

Palm Valley WRF-Phase [-Capacity 4.1 mgd
Palm Valley WRF Expansion to 8.2 mgd Capacity
Sarival WRF-Phase |-Capacity 4.1 mgd
Sarival WRF Expansion to 8.2 mgd Capacity
Area Subtotal
Central Area (157th Avenue WWTP)
Phase IV Expansion to 3.60 mgd (2000)
Phase V Expansion to 7.6 mgd (2006)
Phase VI Expansion to 11.6 mgd (2010)
Phase VII Expansion to 15 mgd (2015)
Area Subtotal

Southern Area (Estrella Ranch)

Rainbow Valley WRF — Initial Capacity of 1 mgd (2002)
Waterman Basin WRF Expansion to 0.8 mgd (2005)
Corgett Basin WRF Expansion to 1.8 mgd (2005)
Rainbow Valley WRF Expansion to 4.0 mgd (2010)
Corgett Basin WRF Expansion to 2.2 mgd Capacity (2012)

Rainbow Valley WRF Expansion to 9.2 mgd
Ultimate Capacity (2020)

Waterman Basin WRF Capacity of 2.8 mgd (2010)

Waterman Basin WRF Expansion to 5.5 mgd Intermediate Capacity (2020)

Area Subtotal
Grand Total:

'All costs are in June 2000 dollars (ENR Construction Cost Index = 6,238).

Note: Costs of wastewater collection systems for each area are not included.
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$12,526,000
6,648,000
12,526,000
6.648.000
$38,348,000

$ 4,900,000
19,700,000
22,000,000
22,000,000

$68,600,000

$5,000,000
4,000,000
9,000,000
15,000,000
2,000,000

26,000,000
10,000,000
13,500,000

$84,500,000
$191,448,000
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4.2.2.4  Litchfield Park

The planning area for Litchfield Park, depicted on Figure 4.5, consists of the existing
incorporated limits of the Town of Litchfield Park, Regional Analysis Zone (RAZ) 266.
Wastewater service in this area, as well as some other areas in the vicinity, is provided by
Litchfield Park Service Company (LPSCo), a privately owned utility. The Town of Litchfield
Park does not operate any wastewater facilities. Because the town is completely bordered
by other incorporated areas, it is not expected that this planning area will expand in the
future. Litchfield Park is the designated wastewater management agency for this area.

Population and Flow Projections. The population of the incorporated Town of Litchfield
Park is projected to increase by a significant percentage, although its small size is a limiting
factor. Assuming a per capita wastewater flow rate of 100 gpcd, population and flow
projections for the Town of Litchfield Park are presented in Table 4.15.

Table 4.15 Litchfield Park Population and Flow Projections
MAG 208 Water Quality Management Plan Update
Year Population Flow (mgd)
2000 4,942 0.49
2005 6,583 0.66
2010 8,519 0.85
2015 12,629 1.26
2020 14,778 1.48

Existing Collection System. The existing collection system operated by Litchfield Park
Service Company (LPSCo) serves all of Litchfield Park, as well as adjoining areas that also
are in LPSCo's certificated service area. Flows entering the LPSCo collection system are
conveyed with wastewater from outside Litchfield Park to an existing treatment plant owned
and operated by the City of Goodyear.

Existing Treatment Facilities. Litchfield Park's wastewater, as well as wastewater from
some adjoining areas, is treated at the City of Goodyear's 157th Avenue WWTP. LPSCo
owns 1.4 mgd of capacity in Goodyear’s plant.

Future Wastewater System Development. Plans are underway for major development in
Litchfield Park and vicinity. Wastewater flow from these developments would greatly exceed
LPSCo’s current capacity rights in the Goodyear plant. LPSCo, through the City of
Goodyear, has received approval on a MAG 208 Amendment that impacts the entire
Northern Planning Area in the City of Goodyear.
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LPSCo’s plan is to develop two new water reclamation facilities and then sell its 1.4 mgd
capacity in the Goodyear 157th Avenue Treatment Facility. The current and future
wastewater flows from Litchfield Park will be treated by LPSCo in the new water
reclamation facilities. The proposed facilities will each have an ultimate capacity of 8.2 mgd.
They are the Palm Valley WREF, to be located on McDowell Road between Bullard Avenue
and Litchfield Road, and the Sarival WRF, to be located near the intersection of Sarival

Avenue and McDowell Road.
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4.2.2.5 Tolleson

The City of Tolleson service area consists of the city's incorporated area, Regional Analysis
Zone (RAZ) 274. The City of Tolleson is the designated wastewater management agency
for this area. Tolleson provides collection and treatment for all wastewater generated in the
city. The Tolleson Planning Area approximately covers 6 square miles, and is depicted on
Figure 4.6.

Wastewater collected in Tolleson is treated at a wastewater treatment plant owned and
operated by the city. This treatment plant also treats wastewater from Peoria and Sun City.
Peoria and Tolleson form a Subregional Operating Group (SROG), the Peoria-Tolleson
SROG.

Population and Flow Projections. According to city records, Tolleson's annual average
daily wastewater flow to the treatment plant was approximately 1.4 mgd during 2000. The
MAG 2000 population estimate for Tolleson was 4,467. Based on these figures, wastewater
flow in Tolleson is approximately 313 gallons per capita per day (gpcd). This is considerably
higher than the 100 gpcd used for planning purposes by most other communities in the 208
Plan. Much of the flow received by the Tolleson wastewater system is discharged by a large
industrial customer. This flow has a large effect on the per capita flow rate because of the
city's relatively small population. In the future, if the industrial discharge volume remains
constant and population increases as projected, per capita wastewater flow rates will
decrease. Table 4.16 presents flow projections for Tolleson based on a per capita flow of
100 gpcd, plus a constant additional wastewater flow from the industrial customer.

Table 4.16  Tolleson Population and Flow Projections
MAG 208 Water Quality Management Plan Update

Projected Flow Flow from Industrial Tolleson Total

at 100 gcd Discharger’ Flow
Year Population (mgd) (mgd) (mgd)
2000 4,525 0.45 0.70 1.15
2005 4,783 0.48 1.33 1.81
2010 6,955 0.70 1.96 2.66
2015 7,603 0.76 2.59 3.35
2020 8,267 0.83 3.22 4.05

' Tolleson reports a current industrial discharge of 0.7 mgd and a projected discharge

of 3.22 mgd at the end of the planning period. A linear flow increase was assumed
over the planning period.

Any future changes in industrial flows generated in Tolleson would have significant impact
on these flow projections at the end of the planning period.
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Existing Collection System. The major source of influent flow to the Tolleson WWTP is
the 99th Avenue interceptor. The Tolleson-Peoria SROG owns 11.9 mgd capacity in the
interceptor, and Sun City owns capacity for an average daily flow of 5.2 mgd. The
interceptor is shared with the Multi City SROG, which uses it to convey flow to be treated at
the 91st Avenue Treatment Plant. Flow is diverted to the Tolleson WWTP from the 99th
Avenue interceptor by a splitter structure located at the intersection of 99th Avenue and
Van Buren Street. Tolleson then takes off its contracted amount of flow for Sun City and
Peoria from the 99th Avenue interceptor and diverts the remainder to the Multi-City SROG
91st Avenue WWTP. This is done at the Tolleson WWTP through a diversion structure.

The collection system includes five pumping stations. A collection system study performed
for the city reported that the existing interceptors, sewers, and pump stations have
adequate capacity for future flows. Major sewers have been partially lined with corrosion-
resistant material to protect against deterioration.

Existing Treatment System. The Tolleson WWTP currently has a capacity of 17.5 mgd.
Tolleson's share of the existing treatment capacity is 2.9 mgd. Table 4.17 summarizes the
allocation of treatment capacity at the Tolleson WWTP among all current participants.

Table 4.17 Tolleson WWRP Capacity Allocation
MAG 208 Water Quality Management Plan Update
Additional Capacity Total Capacity
Current Flow (6/00) Available Available
Community (mgd) (mgd) (mgd)

Tolleson 14 1.5 29
Peoria 6.5 2.9 9.4
Sun City 3.9 1.3 5.2

Total 11.8 5.7 17.5

The treatment process includes the following:
. Headworks: bar screens and aerated grit removal basins.
. Primary clarifiers.

. Secondary treatment: first-stage trickling filters, intermediate clarifiers, second-stage
trickling filters, solids contact channel, sludge reaeration basins, and secondary
clarifiers.

° Sludge treatment: anaerobic digesters, belt thickener, sludge drying beds, facultative
sludge basin, and belt filter press.

The effluent from the treatment plant is reused by the Palo Verde Nuclear Generating
Station (PVNGS). Tolleson has an agreement with PVNGS under which PVYNGS pays for
as much effluent as Tolleson can provide, however Tolleson reserves the right to keep
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10 percent of their effluent for reuse in and around the plant. Tolleson has an NPDES
permit for an alternate discharge to the Salt River in the event that PVNGS is shut down.

Future Wastewater System Development. The Tolleson Planning Area is not expected to
expand in the future. Flows are, however, expected to increase significantly in the future
due to increased populations within the existing service area. Flow projected for year 2020
is 4 mgd. Tolleson's treatment capacity at the WWTP is 2.9 mgd; therefore, an increase in
capacity will be needed to meet Tolleson's needs for the duration of the study period. The
overall plan for the WWTP is to ultimately increase capacity to 24.9 mgd to meet future
capacity requirements for the participating communities.

Tolleson's collection system is reported to be in good condition with adequate capacity in
existing facilities to transport current and future flows. Expansion of the collection system
will consist of extending branch and lateral sewers to serve areas as they develop.

Summary of Proposed Improvements for Years 2000 — 2010

ltem Estimated Cost'
Upgrade and Expansion of Solids Handling Facility:

Modify digester and add new digesters, new gravity belt
thickener, two new belt filter presses, add gas scrubber and

methane storage, and new Dewatering Building(s) $15,680,000
Install Backup Power Supply 4,000,000
WWTP Improvements and Upgrades $29,495,000
Total $49,175,000

! August 2000 costs (ENR Construction Cost Index = 6233)
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4.2.3 Northwest Area

4.2.3.1 El Mirage

The City of EI Mirage corresponds to Regional Analysis Zone (RAZ) 235. The planning area
is approximately bounded by Dysart Road to the west, the west bank of the Agua Fria River
to the east, Greenway Road on the north, and Northern Avenue on the south. Figure 4.7
depicts the planning area. El Mirage is the designated wastewater management agency for
this area.

Population _and Flow Projections. Table 4.18 presents a comparison of 1997 MAG
population projections for EI Mirage and more recent projections based on new housing
developments. The housing-based projections and corresponding flow estimates were
copied from the City of ElI Mirage 208 Amendment, dated December 2000. The population
estimates are based on 2.5 persons per home, and the estimated wastewater flows were
calculated using 220 gallons per day per housing unit.

Table 4.18  EIl Mirage Population and Flow Projections
MAG Water Quality Management Plan Update

MAG RAZ Wastewater
Year No. of Homes | Est. Population Population Flow (mgd)
2000 1,209 3,023 6,605 0.4
2005 6,313 15,783 6,678 1.9
2010 7,057 17,643 6,702 2.1
2015 7,802 19,505 6,869 23
2020 8,546 21,365 8,148 2.6

Existing Collection and Treatment. El Mirage obtained an amendment to the MAG 208
Plan in 1985. The amendment was for construction of a new collection system and a
treatment plant with a 0.75-mgd initial capacity. The existing oxidation ditch facility was
designed in 1986, with operations start-up in 1987.

The treatment facility is located on the west bank of the Aqua Fria River, southeast of the
Peoria Avenue and El Mirage Road intersection. Unit processes include two oxidation
ditches (parallel), two circular clarifiers, two travelling bridge filters, gas chlorination, an
effluent pump station with storage pond, and sludge drying beds. Effluent is stored in
effluent ponds for reuse on golf courses, parks, and other irrigated lands. The facility also
has a NPDES permit for effluent disposal as backup to reuse.

Future Collection and Treatment. The City of El Mirage will continue to expand the
collection system to serve development. The existing treatment facility is nearing its design
capacity and must be expanded to serve the city’s growing population. The city has begun
implementation of a three-phase plan to significantly expand the treatment facility. Phase |
was completed in October 2000 and included the recommissioning of an existing 0.25 mgd
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package plant, with connection to the existing traveling bridge filters. Phase Il expansion
will provide an additional 0.8 mgd of average day tertiary capacity with the addition of a two-
tank Sequential Batch Reactor (SBR) design. The Phase Il facility will include additional
influent pumps, new secondary SBR treatment basins, new filters, and an UV disinfection
system. The Phase Il facility is scheduled to be completed and operational in March 2001.

Phase Il expansion will occur in two separate subphases. The Phase IlIA facility will be
constructed using an SBR process identical to that utilized in Phase Il and will include new
headworks (enclosed screening and grit removal), additional filters, additional UV
disinfection and pumping equipment. In Phase lll, the Phase Il secondary treatment facility
will be converted into anaerobic and aerobic digestion. The total additional average day
capacity will be increased to 1.8 mgd by Phase IlIA and will be complete and operational by
August 2001.

The Phase llIB facility will consist of the addition of two more SBR reactors. At the
completion of Phase IlIB, the total additional monthly peak capacity of the EI Mirage WRF
will be 4.32 mgd and the average day capacity will be 3.6 mgd. Construction of Phase 111B
will be complete and the facility will be operational by October 2001. Decommissioning of
the old oxidation ditch and package plants will commence upon acceptance of the complete
Phase lll facility.

Summary of Proposed Improvement

Phase Il WRF Expansion (2001) $3,450,000

Phase IlIA WRF Expansion (2001) 4,600,000

Phase IlIB WRF Expansion (2001) 3,450,000
Total $11,500,000

Costs are at current (June 2000) dollars, ENR = 6238.
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4.2.3.2 Glendale

The City of Glendale provides wastewater collection and treatment service within the
incorporated limits of the city. In addition, in the 1980s the city has developed a facilities
plan to provide wastewater service to what is referred to as the Western Area; however, the
plan has not been implemented. The Western Area is bounded by Glendale's strip
annexation. The approximate boundaries are 115th Avenue on the east, Perryville Road on
the west, Peoria Avenue from Perryville Road to 1/2 mile east of Litchfield Road, and
Northern Avenue from that point to the east. On the south, the Western Area is bounded by
Camelback Road, with the exception of the area from Reems Road to 115th Avenue, which
has boundaries between Camelback to Bethany Home Road.

The Glendale Planning Area, consisting of Regional Analysis Zones (RAZ) 222, 240, 254,
255, 256, 257, and 258, is depicted on Figure 4.8. The City of Glendale is the designated
wastewater management agency for this area.

Population and Flow Projections. The MAG Municipal Planning Area (MPA) for Glendale
includes the incorporated city and all areas within strip annexations, including Luke Air
Force Base (AFB). Because Luke AFB operates and intends to continue to operate its own
wastewater system, population and flow projections for the Base are not considered in this
discussion. Actual flow data from Glendale indicates their per capita wastewater flow rate is
97 gpd (rather than the 100 gpd often used for planning purposes of flow projections).
Table 4.19 presents projected SROG service population and flow, exclusive of Luke AFB.

Table 419  Glendale Population and Flow Projections
MAG 208 Water Quality Management Plan Update

Population’ Flow'
Year (not including Luke AFB) (mgd)
2000 202,309 19.71
2005 228,045 22.22
2010 244,045 23.78
2015 260,045 25.34
2020 276,045 26.90

' Based upon projected SROG service populations and flow, Appendix C, Influent Conditions of

91st Avenue WWTP 25-year Facilities Master Plan, December 2001.

Existing Collection System. The city’s current master study of its sewerage system dates
back to 1988. The study reviewed the existing collection system and identified a program of
improvements for implementation through year 2010.
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The Glendale collection system serves the existing incorporated areas of the city and west
to 115th Avenue. It currently is divided into two tributary areas, the North Area (north of
Skunk Creek) and the South Area (the remainder of the existing system). The North Area
approximately corresponds to RAZ 222. The West Area consists of RAZ 254 and 255. The
South Area comprises the remainder of the incorporated areas.

Flows collected in the North Area are conveyed primarily by a gravity main to the
Arrowhead Ranch Water Reclamation Facility (WRF). Flows from the South Area are
collected by interceptors in 67th Avenue, 71st Avenue, Camelback Road, 83rd Avenue, and
99th Avenue. They are then conveyed to the 91st Avenue WWTP through interceptors in
83rd and 99th Avenues. The North Area has two existing pumping stations, and there are
two lift stations in the South Area.

Existing Treatment Facilities. Glendale is a member of the Multi-City Subregional
Operating Group (SROG) which owns the 91st Avenue Wastewater Treatment Plant.
Currently, wastewater generated in the South Area of Glendale is split between the West
Area Water Reclamation Facility (WAWRF) and the 91st Avenue WWTP. A lift station at
99th Avenue and Camelback Road diverts 4.3 mgd from the Camelback Interceptor sewer
to the WAWRF. The remaining flow continues in the 99th Avenue Interceptor to the 91st
Avenue WWTP. Glendale now owns 13.2 mgd of capacity at 91st Avenue.

The area north of Union Hills Drive in Glendale is served by the Arrowhead Ranch Water
Reclamation Facility (WRF). The Arrowhead Ranch WRF has been expanded to its ultimate
capacity and is a 4.5 mgd facility which includes activated sludge treatment using the
bioreactor process, secondary clarifiers, effluent filtration and ultraviolet disinfection.
Screenings and sludge are returned to the collection system and transported to the 91st
Avenue WWTP. Effluent will be used for urban lakes and irrigation of golf courses, parks,
common areas, and street rights-of-way. Excess effluent during winter months will be
recharged up to 2.3 mgd.

The Glendale West Area Water Reclamation Facility (WRF) was placed into service in
mid-2000. The WREF is fed by a force main from a diversion structure and lift station located
on the Camelback Road Trunk Sewer east of 99th Avenue. The 4.3 mgd WAWRF includes
screening, grit removal, extended air activated sludge and secondary sedimentation,
filtration and ultraviolet (UV) disinfection. The effluent is pumped to an aquifer recharge site
that includes recharge basins, vadose-zone recharge wells and seepage trenches. Reuses
are to include irrigation of parks, golf courses, street rights-of-way, and other direct reuses
within the West Area of the city. Solids are returned to the 99th Avenue interceptor for
treatment at the 91st Avenue WWTP.

Desert Gardens Apartments (formerly named Desert Eagle Apartments) located in the
western area, has a treatment facility with a design capacity of 52,500 gpd. American Public
Service operates a 50,000-gpd WWTP at Casitas Bonitas. The Casitas Bonitas facility will
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be shut down and flows within the Glendale MPA currently directed to this facility will be
redirected to the Goodyear LPSCo system as identified in the 208 Plan Amendment for
Goodyear/LPSCo. Both of these small treatment plants discharge effluent via seepage pits.

Future Wastewater System Development. A portion of the wastewater from the South
Area will continue to be discharged to the SROG system. The Glendale West Area Water
Reclamation Facility is planned to treat its ultimate capacity of 15 mgd of wastewater from
the South Area. The first expansion of the WAWREF is planned within the 2002-2010 period.

The City of Glendale is firmly committed to maximizing the recharge and reuse of treated
effluent. The city’s goal is to reclaim up to 80 to 85 percent of the total wastewater flow for
recharge or reuse.

Wastewater flow projections (annual average flow in mgd for each treatment plant service
area) are presented in Table 4.20 based on flow projections from Table 4.19.

Table 4.20 Glendale Wastewater System Projected Flow Allocations to WWTPs
MAG 208 Water Quality Management Plan Update
SROG Total
Facilit¥ ARWRf WAWRZF Projected
Year (mgd) (mgd) (mgd) Flow
2000 14.75 2.63 2.33 19.71
2005 11.95 3.49 6.78 22.22
2010 4.96 4.30 14.52 23.78
2015 6.28 4.54 14.52 25.34
2020 7.84 4.54 14.52 26.90
Annual average daily flows. Includes residuals from WRP.
2 Annual average effluent flow (local WRP flow less residuals).

The sewerage master study identified a number of collection system improvements to be
constructed, principally relief sewers 12 or 15 inches in diameter. The Ocotillo Road relief
sewer will be 2.75 miles of 30-inch diameter sewer, required before year 2005.

A new wastewater treatment plant is planned for the Russell Ranch development on a site
near Camelback Road and Citrus Road. The treatment facilities will consist of influent
pumping and headworks, conventional extended aeration activated sludge with nitrogen
removal, tertiary filtration, and UV disinfection. Capacity of the initial facility will be 0.06 mgd
with ultimate capacity of 0.40 mgd. Effluent will be recharged or reused for landscape
irrigation. Once the plant is constructed and operational, ownership will be taken over by
Arizona American Water Company under the Arizona Corporation Commission.

Within the western portion of the Glendale MPA, Arizona American Water Company is
planning a sewer service for an area called the Arizona American Water Company (AAWC)
Service Area. The AAWC SA is defined on the north by Peoria Avenue, on the west by
Perryville Road, on the south by Camelback Road, and on the east by Loop 303 and
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Reems Road. A treatment plant of ultimate capacity of 8 mgd (annual average day) is
planned to be constructed in phases to match rate of area development, with initial sizing to
be 0.5 mgd. Although AAWC is still in the process of evaluating options to select the best
location for the plant site within the service area, a possible location is in the northwest
quadrant of Camelback Road and Loop 303. The AAWC Water Reclamation Plant is
planned to ultimately serve as the regional plant and will replace the initial Russell Ranch
WWTP facility, which will be decommissioned after the initial WRP startup and sewer
connection is complete. The WRP will consist of process units including preliminary
treatment, activated sludge, flow equalization, filtration, disinfection, sludge stabilization or
anaerobic digestion, and gravity belt or belt press thickening. Effluent will be recharged or
reused for landscape irrigation and sludge will be hauled to landfill.

A new wastewater treatment plant is planned for the Desert Gardens Il Apartment Complex
on Glendale Avenue west of 135th Avenue. The 60,000 gpd WWTP will consist of a
sewage lift station, primary settling, extended aeration, denitrification, clarification, tertiary
filtration and disinfection. Sludge disposal will be to State-approved landfill and effluent
disposal will be through deep sewage pits. An Aquifer Protection Permit will be required.

Summary of Proposed Improvements

Capital improvements through the year 2010 are summarized below.

ltem Estimated Cost'
Glendale West Area WRP Expansion $20,000,000
SROG Treatment Plant Upgrades $28,300,000
Sewer Line Installation and Rehabilitation $18,600,000
New Reuse Lines $11,300,000

Total $78,200,000

! Costs are at current (June 2000) dollars, ENR = 6238.
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4.2.3.3 Luke Air Force Base

Luke Air Force Base corresponds to Regional Analysis Zone (RAZ) 256. Wastewater
collection and treatment within this area is provided by the Luke Air Force Base (AFB)
system, which serves the entire Base. The Luke AFB Planning Area is depicted on
Figure 4.9. The Base is in the City of Glendale; however, Luke AFB is responsible for its
own wastewater treatment and planning.

Population _and Flow Projections. The MAG population projection for RAZ 256, which
corresponds to Luke AFB, remains relatively constant over the duration of the planning
period through year 2020; therefore, the wastewater flow projections, assuming 100 gpcd,
also remain constant, as shown in Table 4.21.

Table 4.21 Luke Air Force Base Population and Flow Projections
MAG 208 Water Quality Management Plan Update

Year Population Wastewater Flow (mgd)
2000 3,794 0.38
2005 3,796 0.38
2010 3,815 0.38
2015 3,815 0.38
2020 3,821 0.38

Existing Collection System. The collection system serving the Base is divided into two
primary areas, the main Base west of Litchfield Road and the housing area located east of
Litchfield Road. The portion of the collection system serving the main Base drains into a lift
station located south of the main gate. That lift station discharges into the Base’s primary
trunkline sewer. The trunkline exits the main Base south of the main gate, turns south down
Litchfield Road, then turns east along Glendale Avenue and extends to the treatment facility
site. The treatment facility is located approximately 1-1/2 miles east of the main Base at the
northeast corner of Glendale Avenue and El Mirage Road. The collection system serving
the housing areas drains into four lift stations that discharge to the trunkline in Glendale
Avenue.

Recent upgrades to the collection system include reconstruction of the main Base lift station
and replacement of the sewer trunkline in Glendale Avenue. Planned improvements to the
system include replacement and repair of the housing area collection lines and
consolidation of the housing area lift stations. Future improvements to the collection system
will primarily be repairs and replacements.
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Existing Treatment System. The wastewater treatment facility is owned and operated by
Luke AFB. The original World War |l vintage trickling filter plant has been upgraded to
produce landscape irrigation quality effluent. The treatment facility includes influent
screens, lift stations, oxidation ditch with attached anoxic basins, secondary clarifiers
(reused from the original facility), tertiary sand filtration, UV disinfection, and an effluent
pump station. Waste solids are dewatered in solar beds and landfilled.

Luke AFB utilizes two options for effluent disposal: surface discharge and irrigation reuse.
Discharged effluent flows to an unnamed wash tributary to the Agua Fria River. The Base
holds an NPDES permit for this discharge. In conjunction with the treatment facility
improvements the Base constructed a reuse system. An effluent pipeline delivers water to
an open storage reservoir located on the north side of the Base, east of Litchfield Road.
Water is pumped from that location for landscape irrigation on the Base. Effluent is also
pumped from the reservoir to the Base golf course, located north of the Base on Northern
Avenue, west of Litchfield Road.

The capacity of the Base’s treatment facility is approximately 1.0 mgd.

Future Wastewater System Development. It is not planned that the capacity of the plant
will need expansion during the study period.

Summary of Proposed Improvements (years 2000-2010). No improvements are planned
during the study period.
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4.2.3.4 Peoria

The Planning Area for Peoria consists of three adjoining geographic areas, southern, north
central, and northwest areas. The southern geographic area is generally bounded by
Beardsley Road on the north, 67th Avenue on the east, Northern Avenue to the south and
115th Avenue to the west. The north central area generally is bounded by Beardsley Road
on the south, Agua Fria River to the west, Lake Pleasant area to the north and 67th Avenue
to the east. The northwest area is generally bounded by Circle Mountain Road on the north,
Cotton Lane to the west, Pinnacle Peak Road on the south, and Agua Fria River to the
east. The Peoria wastewater planning area, consisting of Regional Analysis Zones (RAZ)
202, 213, 214, 215, 238, and 239, is depicted on Figure 4.10. The City of Peoria is the
designated wastewater management agency for this area.

Population and Flow Projections. Based upon a per capita wastewater flow of 100 gpcd,
flow projections for Peoria are presented in Table 4.22 using the 1997 MAG adopted
population projections. At present the flow projections include some flows not treated by
Peoria, including unincorporated areas and small areas served by the Sun City Sewer
Company.

Population projections for the City of Peoria were evaluated in detail as part of the City’s
Water Resource Master Plan, July 2000. The City developed updated projections for water
resources planning uses and to reflect anticipated growth in outlying areas of the City.
Based on an estimated 2000 population of 101,000, the updated projections are 182,000
for 2010 and 240,000 for 2020.

Table 4.22  Peoria Population and Flow Projections
MAG 208 Water Quality Management Plan Update
Year Population Flow (mgd)
2000 96,974 9.70
2005 130,910 13.09
2010 145,797 14.58
2015 172,138 17.21
2020 188,834 18.88

Existing Collection System. The existing sewage collection system for the City of Peoria
consists of collector sewers, interceptor sewers, the 99th Avenue Interceptor Sewer from
Northern Avenue to the Tolleson Wastewater Treatment Plant, and various sewage pump
stations.

Existing interceptors are located in the southern and north central planning areas. The main
interceptor in the north central area runs east to west along Beardsley Road from 83rd
Avenue to 111th Avenue and conveys wastewater to the Beardsley WWTP. This main
interceptor ranges in size from 24 inches to 36 inches in diameter. There are five north to
south interceptors ranging in size from 12 inches to 18 inches in diameter located along
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83rd Avenue, 87th Avenue, 91st Avenue, 95th Avenue, and 107th Avenue which convey
wastewater to the Beardsley interceptor sewer. There is also one pump station and force
main system in the north central area. This system is located approximately 0.5 miles south
of Beardsley Road at 111th Avenue and pumps wastewater to the Beardsley WWTP from
the area east of 111th Avenue and south of the plant. Interceptors in the southern planning
area collect sewage from the developed areas and convey it to the 99th Avenue Interceptor
at Northern Avenue for treatment at the Tolleson WWTP. The major existing interceptor
sewers in the southern planning area which make up the backbone of the wastewater
conveyance system are shown on Figure 4.10.

There are also four wastewater pump stations and force main systems in the southern
planning area. These pump stations are located at 111th Avenue and Orangewood Road,
108th Avenue and Northern Avenue, Northern Avenue west of the New River, and north of
Peoria Avenue and just west of the New River (Apollo pump station). These lift stations
convey wastewater east to the 99th Avenue Interceptor system, which conveys flow to the
Tolleson WWTP.

Existing Treatment Facilities. Wastewater collected from the southern region of Peoria is
conveyed to the Tolleson Wastewater Treatment Plant through the 99th Avenue
Interceptor. Peoria is joined with Tolleson in the Tolleson-Peoria Subregional Operating
Group (SROG) for its use of the Tolleson WWTP. Currently, all wastewater generated in the
southern region of Peoria is treated at the Tolleson WWTP. Peoria's currently allocated
treatment capacity is 9.4 mgd. It is anticipated that ultimate build-out of the southern region
of Peoria will produce flows of approximately 13.0 mgd. As a result, another treatment plant
will be required to make up for the deficit in treatment capacity.

Wastewater collected in the north central area of Peoria is currently treated at the
Beardsley WWTP, a 3.0 mgd facility with a 16 mgd ultimate capacity, which is located at
111th Avenue and Beardsley Road. The facility produces effluent for groundwater recharge
using the activated sludge process with nitrification/denitrification, tertiary filtration, and UV
disinfection. The effluent is disposed of through recharge basins and the sludge is
conveyed to the Tolleson WWTP for treatment. It is projected that ultimate development of
the northern area will generate wastewater flows of approximately 16 mgd, all of which can
be treated at the Beardsley WWTP when it is at ultimate capacity.

The north central region has the potential to reuse the ultimate 16 mgd of treated effluent
for recreation, irrigation, or recharge purposes. Effluent may be reused on 14,000 acres of
irrigable land in the upper portion of the northern region.

The northwest region of Peoria is beginning to develop. Private development master plans
include water reclamation plants that will eventually be Peoria facilities as part of the City’s
wastewater system. Some of these facilities are being constructed to serve new
developments prior to the City’s collection system reaching these sites.
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The Pleasant Harbor WRP was built in 1995 to treat wastewater generated by the Pleasant
Harbor development, which consists mainly of an RV Park, commercial enterprises, and a
marina. The WRP located on Lake Pleasant on the eastern side of New Waddell Dam has
a current capacity of 0.063 mgd with a planned ultimate capacity of 0.189 mgd. Unit
processes include: aeration basins with nitrification/denitrification, secondary sedimentation,
filtration, and UV disinfection. The effluent is reused for on-site irrigation of landscaping.
Sludge is stored in a holding tank and periodically pumped out and disposed of at an
authorized disposal site.

Future Wastewater System Development. \Wastewater collected from the southern area
is conveyed to the Tolleson Wastewater Treatment Plant through the 99th Avenue
Interceptor. Currently, Peoria has rights to 9.4 mgd at the Tolleson WWTP; however, the
City has a limiting capacity of 7.29 mgd in the 99th Avenue Interceptor used to transport
flows to Tolleson. One potential alternative is an additional pipeline, parallel to the 99th
Avenue Interceptor, planned to convey flows from the southern region of Peoria in excess
of 7.29 mgd, up to a combined total of 9.4 mgd.

The ultimate development of the southern region of Peoria, expected to occur by 2035, is
projected to produce an average daily wastewater flow of 13.0 mgd. One alternative would
be development of a new South Peoria water reclamation plant in the general vicinity of
99th and Northern Avenue. It would have an ultimate capacity up to 13.0 mgd and would
send solids to the Tolleson WWTP. The effluent would be used for irrigation, groundwater
recharge, and NPDES discharge to the New River. The southern region planning area has
enough park and open space to utilize the effluent, but a distribution system would be
required to deliver the effluent.

As wastewater flows increase in the north central region and exceed the existing 3.0 mgd
treatment capacity at the Beardsley WWTP, additional treatment capacity will be necessary.
The Beardsley WWTP has a planned ultimate capacity of 16 mgd and will undergo a series
of expansions until reaching this capacity. Future phases should be initiated as actual
growth dictates based on measured flows into the facility. Future effluent management for
Peoria’s water reclamation facilities will include alternatives for landscape irrigation,
ornamental lakes, water exchanges, and groundwater recharge. Another option will be
NPDES discharge to the Agua Fria River. Effluent quality will satisfy requirements for open
access reuse and indirect recharge.

The northwest area of Peoria will be served by a new proposed Jomax Water Reclamation
Facility, to be located near Jomax Road and 131st Avenue. Projected build-out capacity for
the proposed Jomax WRF is 9.0 mgd. The Jomax WRP is being planned and designed as
part of Pleasant Point, a 7,100-acre master planned community in northwest Peoria. The
WREF will be constructed in phases to serve the development as it expands.

The Phase | capacity of the Jomax WRF will be 1.5 mgd, with initial capacity being

0.75 mgd. At build-out the plant will include headworks (preliminary treatment), activated
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sludge process, filtration, and disinfection. Solids handling includes dewatering (centrifuge
or belt filter process) followed by hauling to landfill. The Jomax WRF will be designed to
permit effluent disposal by reuse, groundwater recharge or surface discharge. Following
completion of construction, the facility ownership will be transferred to the City of Peoria
who will operate and maintain the facility.

Two other privately developed and operated treatment plants will be constructed to serve
the Pleasant Point Community (White Peak Ranch and Lakeland Village developments)
and the surrounding areas including parts of the Lake Pleasant Heights development. They
are the Paddelford and Saddleback WRPs, with ultimate capacities of 1.0 and 0.9 mgd,
respectively. Effluent from both WRPs (Paddelford and Saddleback) will be disposed of
through a combination of irrigation and recharge.

When the Peoria sewer system is eventually extended into the northwest areas, the
Paddelford and Saddleback WRPs may be retired from service or operated and maintained
by the City.

The Quintero development is a master-planned golf and country club of 827 acres. The
build-out in six years is planned for 283 dwelling units and a population of 700 people,
located five miles west of Lake Pleasant and 3/4 mile north of Highway 74.

Wastewater will be collected and conveyed to an on-site, 0.07 mgd (0.15 mgd Ultimate)
tertiary treatment facility using the sequential batch reactor system, effluent filtration and UV
disinfection. Effluent is to be reused for golf course irrigation. No permits have yet been
applied for.

Summary of Proposed Improvements (1995-2015)

ltem Estimated Cost'

Southern Region

Collection System $156,000

South Peoria WRP (2.8 mgd) 13,220,000

99th Ave. Interceptor—Parallel line 6,920,000

North Central Region

Collection System 16,500,000

Beardsley Road Treatment Plant Expansion to 16 mgd 65,000,000

Northwest Region

Collection System 8,500,000

Jomax Water Reclamation Facility (6.7 mgd) 33,500,000
Total $143,796,000

! Costs are September 2001 (ENR Construction Cost Index = 6300).
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4.2.3.5 Surprise

The Planning Area for the City of Surprise is comprised of Regional Analysis Zones (RAZ)
204, 211, 212, 232, 233, and 234. It is depicted on Figure 4.11. The City of Surprise is the
designated wastewater management agency for this area. Because the City of Surprise
covers more than 227 square miles, the city divided the Planning Area into five smaller
planning areas that correspond to the direction of growth planned for Surprise.

Planning Area 1 includes the existing developed portion of the city as well as an area
expected to experience immediate development. The boundaries of Planning Area 1 are
the Beardsley Canal, Grand Avenue, Bell Road, El Mirage Road, Greenway Road, Dysart
Road, and Peoria Avenue.

The City of Surprise intends to control and plan development in each of the five different
planning areas sequentially. Planning Area 1 is almost fully developed. As a result of the
high rate of growth, Surprise is already dealing with active development in Planning Areas 2
and 3.

Planning Area 2 and Planning Area 3 are both northwest of Planning Area 1. They are both
bounded on the northwest by the CAP and on the southeast by the Beardsley Canal.
Planning Area 2 is on the northeast side of Grand Avenue and Planning Area 3 is on the
southwest side of Grand Avenue. Planning Areas 4 and 5 continue this pattern by both
being northwest of Planning Areas 2 and 3 extending out to the city limits. Planning Area 4
is on the northwest side of Grand Avenue while Planning Area 5 is on the southwest side of
Grand Avenue.

Population _and Flow Projections. Projected populations and wastewater flows for
Surprise are presented in Table 4.23. The population projections are based on populations
from the City of Surprise, as they are experiencing higher growth rates than anticipated in
the 1997 MAG population projections. Sewage flows are projected based on 100 gpcd.

Table 4.23  Surprise Population and Flow Projections
MAG 208 Water Quality Management Plan Update
Year Population Flow (mgd)
2000 36,500 3.65
2005 80,200 8.02
2010 149,900 15.00
2015 236,900 23.69
2020 315,100 31.51
October 2002 Surprise 4-99
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Existing Wastewater System. The collection system in the City of Surprise is
concentrated in Planning Area 1 where most of the existing development resides. The main
interceptors in the southeast portion of the city form a loop in the center of Planning Area 1.
The first interceptor starts at Citrus Road and runs along Bell Road to the Litchfield Road
WWTP. From the Litchfield WWTP, an interceptor runs down Dysart Road to the South
Surprise WWTP. Another interceptor starts at Bell Road, conveys flow down Reems Road
where it turns east, and directs flow to the South Surprise WWTP along Cactus Road.

Existing Wastewater Treatment. The City of Surprise has two wastewater treatment
facilities. The Litchfield Road WWTP is located on Litchfield Road just north of Bell Road
and has an ultimate capacity of 1.32 mgd. The second treatment plant is the South Surprise
WWTP located on Litchfield Road and Cactus Road with a current operating capacity of
3.2 mgd.

The Litchfield Road WWTP unit processes include a bar screen, oxidation ditch, in-line
clarifier, filters, and chlorine disinfection. The Litchfield Road WWTP no longer treats
wastewater, instead for the past two years only the influent pump station has been
operating to divert flows to the South Surprise WWTP. The City of Surprise plans to
officially deactivate the Litchfield Road WWTP by the year 2002, when the Litchfield Road
interceptor is installed.

The South Surprise WWTP is and will continue to be the only operating wastewater
treatment facility for the service area in Planning Area 1. With a build-out capacity of
36 mgd, the South Surprise WWTP includes rotary screens, grit removal, oxidation ditches
with nitrification/denitrification, secondary clarifiers, filters, and UV disinfection. The majority
of effluent is discharged into groundwater recharge basins located on-site. A portion of the
effluent is used for irrigation on the treatment facility site. Sludge is treated through auto
thermal thermophyllic aerobic digestion(ATAD) to produce Class A sludge that is hauled
from the site for land application.

Future Wastewater System Development. The South Surprise WWTP will be expanded
to 36 mgd and will continue to serve the entire Planning Area 1, which has an expected,
corresponding build-out flow of 36 mgd. The expansions will occur in 4-mgd phases, and
the plant is expected to be built at ultimate capacity by the year 2020. The first expansion to
7.2 mgd capacity is in design and is scheduled for construction in 2002.

The wastewater system infrastructure is expanding in conjunction with active development
in Planning Area 1. The City has a development agreement with Rancho Gabriella that will
include a new sewer main. It will be located in Peoria Avenue from Bullard Avenue east to
Litchfield Road, then turn north in Litchfield Road to the South Plant. Another new sewer
will be constructed in Litchfield Road, from Bell Road to the South Plant, by the end of
2002. In order to expand their opportunities for effluent reuse, the City is planning a
reclaimed pipeline that will extend from the South Plant north in Litchfield Road to
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approximately Bell Road. This future line will deliver effluent for irrigation to a planned City
project site, the Surprise Center.

High growth rates are expected as seen in the population projections for the city. To keep
up with the growth and the associated wastewater generation, the city is planning to
purchase property to build a North Surprise WWTP. It will serve both Planning Areas 2 and
3, just northwest of the current developed Planning Area 1. After the acquisition of land, the
initial phase of the plant is expected to be constructed by year 2005. In the short-term, it will
not be technically feasible or cost effective to build the first phase of the North Plant. As
small pockets of development occur, developers will most likely build interim treatment
systems through the proper 208 planning process until such time that the area
infrastructure is constructed and the developments have access to the North Surprise
WWTP.

Summary of Proposed Improvements

ltem Estimated Cost'
Interceptor Improvements (2001) $1,000,000
South Surprise WWTP Expansions (2001-2003) 25,000,000
North Surprise WWTP Land (2001) 2,000,000
North Surprise WWTP Design and Construction (2002-2004) 41,000,000
Total $69,000,000

! August 2000 Dollars (ENR Construction Cost Index = 6233).
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4.2.3.6 Youngtown

The Planning Area for Youngtown consists of the incorporated limits of the town,
corresponding to Regional Analysis Zone (RAZ) 236, and is depicted on Figure 4.12. The
approximate boundaries of Youngtown are Grand Avenue on the north, 115th Avenue to
the east, Olive Avenue on the south and 111th Avenue on the west. Because the town is
completely bordered by other incorporated areas, it is not expected that this planning area
will expand in the future.

Population and Flow Projections. The population of the incorporated Town of Youngtown
is projected to increase minimally over the duration of the study period. Based on
information provided by the town, a per capita wastewater flow rate of 90 gpcd is used for
projecting future wastewater flows. Using the adopted MAG population projections for
Youngtown, Table 4.24 presents projected wastewater flows.

Table 4.24  Youngtown Population and Flow Projections
MAG 208 Water Quality Management Plan Update
Year Population Flow (mgd)
2000 2,978 0.27
2005 3,040 0.27
2010 3,119 0.28
2015 3,206 0.29
2020 3,286 0.30

Existing Collection System. The existing collection system serving the incorporated area
of Youngtown is operated by Arizona American Water Co. Wastewater from this collection
system is conveyed from the Youngtown Lift Station to the Arizona American Water
Company Meter Station at the 99th Avenue interceptor sewer to the Tolleson WWTP.

Existing Treatment Facilities. Youngtown, formerly a member of the Multi-city
Subregional Operating Group (SROG), sold its wastewater system to Arizona American
Water Co. in 1995. Arizona American Water Co. has sewer capacity in the 99th Avenue
Interceptor and treatment capacity in the Tolleson WWTP sufficient to meet the needs of
the town for the duration of the planning period.

Future Wastewater System Development. The existing facilities have adequate rated
capacity for the population increases expected for Youngtown over the next twenty years.
Therefore, no major system developments are expected. Arizona American Water Co. has
adequate capacity for Youngtown flows to be treated in the Tolleson WWTP over the
planning period.
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4.2.4 Northeast Area

4.2.4.1 Carefree

The Town of Carefree corresponds to Regional Analysis Zone (RAZ) 208. Approximately
75 percent of the Carefree area's population is served by the Black Mountain Sewer
Corporation (BMSC), a private wastewater utility. The remaining 25 percent is served by
on-site septic tanks. The BMSC certificated service area covers approximately 5 square
miles, including a portion of northern Scottsdale. The Town of Carefree intends to continue
with this arrangement and does not plan to provide wastewater collection and treatment
service. It is anticipated that BMSC will continue to serve approximately 75 percent of the
area as development proceeds. Figure 4.13 depicts the Carefree planning area.

Population and Flow Projections. \Wastewater generated in Carefree is from residential
and light commercial sources, as well as the Boulders Resort. It is likely that this will remain
the case in the future. Discussions with representatives of the wastewater utility indicate
that the average day per capita of wastewater generated is 117 gpcd. For planning
purposes, this study will assume an annual average daily per capita flow of 120 gpcd.
Seasonal peak flows are approximately 50 percent greater due to the influx of visitors
during winter months. The peak flows, presented in Table 4.25, are used by the utility to
size its facilities. Projected populations and wastewater flows are based on the current
MAG population projections adopted in 1997.

Table 4.25  Carefree Population and Flow Projections
MAG 208 Water Quality Management Plan Update
Planning Area Population Flow Projections, mgd
Year Population Served' Average Day Seasonal Peak
2000 3,041 2,281 0.27 0.41
2005 3,578 2,684 0.32 0.48
2010 4,760 3,570 0.43 0.64
2015 5,196 3,897 0.47 070
2020 5,564 4,173 0.50 0.75
! Population served is estimated to be 75 percent of the planning area population.

Existing Collection System. The collection system serving Carefree has been
substantially developed. Approximately 75 percent of the population is served. The more
sparsely-populated areas are served by septic tanks and are likely to remain outside the
collection system. Further expansion of the collection system during the study period is
expected to be minimal.
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A 12-inch diameter trunk sewer along Scottsdale Road connects the BMSC system to
Scottsdale's. This line conveys flows exceeding the capacity of the BMSC treatment plant,
plus residual solids from the BMSC plant.

Existing Treatment System. Treatment capacity requirements for Carefree are dictated by
the sustained seasonal peak flows. The BMSC wastewater treatment plant, currently rated
at 0.12 mgd, is a package facility, which performs the activated sludge process with tertiary
filtration and chlorine disinfection. Effluent from the plant is reused for turf irrigation. Sludge
is discharged into the Scottsdale municipal collection system and ultimately treated at the
91st Avenue WWTP.

Flows exceeding the capacity of the plant will be bypassed and discharged to the
Scottsdale system using the 12-inch trunk sewer. An intergovernmental agreement allows
Black Mountain Sewer Corporation to discharge up to 1 mgd into Scottsdale’s wastewater
collection system.

Future Wastewater System Development. No major expansions of the collection system
are anticipated. The treatment plant will either remain at 0.12 mgd or be expanded to an
ultimate capacity of 0.16 mgd. It is planned that effluent will continue to be reused for golf
course irrigation. Sludge will continue to be discharged to the Scottsdale collection system
and treated at the 91st Avenue WWTP. Wastewater flows in excess of 0.12 mgd will
continue to discharge into the Scottsdale collection system for treatment.

Summary of Proposed Improvements. None planned.
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4.2.4.2 Cave Creek

The Town of Cave Creek, corresponding to Regional Analysis Zone (RAZ) 207, currently
operates a wastewater system consisting of a package wastewater treatment plant, a
sewage lift station and force main, and a limited sewage collection system in the downtown
commercial area and in the Rancho Manana Golf Club area. Much of this sewered area
was acquired by the town from the Cave Creek Sewer Company private utility in the mid-
1990s. Arizona American Water Company is the contract operator for the wastewater
treatment facilities. The rest of the town is served by septic tanks.

The planning area depicted on Figure 4.14 consists of the incorporated town plus county
land to the north. The total area includes approximately 42 square miles, bounded by the
Tonto National Forest on the north, and on the east by the Town of Carefree. The western
boundary extends along the 28th Street alignment from Carefree Highway to Joy Ranch
Road, then along 24th Street alignment to the northern boundary at the Tonto National
Forest. To the south of Carefree Highway, an irregular area exists bounded approximately
by the 40th Street alignment to the west, Montgomery Road to the south, and 56th Street to
the east.

Population and Flow Projections. Existing development in Cave Creek consists of low-
density residential areas, and a more densely developed commercial center in the
downtown area. Several significant developments are in various stages of planning, but it is
expected that most densities will remain lower than typical densities in the Phoenix area.

Table 4.26 presents the current MAG population projections (adopted 1997), and flow
projections based on 100 gpcd per capita flow using the MAG projections.

Table 4.26  Cave Creek Population and Flow Projections
MAG 208 Water Quality Management Plan Update

Year Population Flow (mgd)’
2000 4,231 0.42
2005 6,463 0.64
2010 9,188 0.92
2015 11,398 1.14
2020 13,288 1.33

' For entire service area.

It is likely that some of the more remote, lower density areas will continue to be served by
septic tanks due to the high cost of extending wastewater collection facilities to these areas.

Existing Wastewater Collection and Treatment. The Town of Cave Creek has a collector
sewer system to serve the primarily commercial development in the downtown area on both
sides of Cave Creek Road from Rancho Manana Road to the eastern town limits.

October 2002 Cave Creek 4-115
H:\Client\MAG_PHXW\6006A00\208 WQMP Update\Final\Chapter4.doc



(This page intentionally left blank.)

October 2002 Cave Creek 4-116

H:\ClienttMAG_PHXW\6006A00\208 WQMP Update\Final\Chapter4.doc



CAREFREE HWY

o B

Maricopa Association of Governments
208 Water Quality Management Plan
2002

eEnNGINneers

@ CaroLLo

1:63360
0.5 0 0.5 1
I ™
Miles
LEGEND:

Planning Area Boundary
Existing Interceptor
<+, Future Interceptor
L1 Existing Lift Station
B Future Lift Station
O Existing Treatment Facility
© Future Treatment Facility
A\ Existing Reuse/Recharge
A Future Reuse/Recharge

Cave Creek
Municipal

Planning Area .,,.,

FIGURE 4.14



(This page intentionally left blank.)

October 2002 Cave Creek 4-118

H:\ClienttMAG_PHXW\6006A00\208 WQMP Update\Final\Chapter4.doc



The Rancho Manana treatment facility serves the Rancho Manana development and the
commercial development area and has a design capacity of 233,000 gallons per day. The
plant uses the activated sludge process to produce effluent for reuse as irrigation water for
the golf course. Sludge is currently hauled to a landfill or to the Phoenix 23rd Avenue
WWTP as non-hazardous liquid waste. The Rancho Manana WWTP is operated on a
contract basis by Arizona American Water Co. Unit processes include bar screen, aeration
basin, secondary sedimentation, filtration, ultraviolet disinfection, and gravity sludge
thickening.

The former Cave Creek Sewer Company was acquired by the town and the old WWTP was
abandoned and demolished in 1995.

Future Wastewater System Development. The Town of Cave Creek has no current plans
to expand their sewage collection or the wastewater treatment systems. Zoning is generally
one unit per five acres that would allow continued use of septic tanks. The town has
reached an accord with owners of the Spur Cross Ranch to limit development zoning
densities or to preserve current land uses.

The town is interested in discussing regional wastewater treatment and disposal options
with neighboring communities of Carefree or Phoenix.

Summary of Proposed Improvements. The town does not have a Capital Improvements
Program.
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4.2.4.3 Fountain Hills

The Town of Fountain Hills corresponds to Regional Analysis Zone (RAZ) 250. Wastewater
collection and treatment service is provided in Fountain Hills by the Fountain Hills Sanitary
District. The entire community is sewered. The Sanitary District is a local government
agency whose Board of Directors is elected by the public. The Town of Fountain Hills itself
does not operate any wastewater facilities. The Fountain Hills Sanitary District serves the
incorporated town and 405 acres known as Eagle Ridge, which was previously annexed by
the City of Scottsdale. The Sanitary District service area is depicted on Figure 4.15.

Population and Flow Projections. Table 4.27 presents projected wastewater flows as
calculated by the Town of Fountain Hills. The town is expected to be at build-out by the
year 2015.

Table 4.27  Fountain Hills Flow Projections
MAG 208 Water Quality Management Plan Update

Year Population Wastewater Flow (mgd)
2000 18,745 1.69
2005 26,113 2.19
2010 34,939 2.69
2015 52,860 3.20
2020 54,999 3.20

Existing Collection System. All wastewater generated in Fountain Hills is collected and
conveyed to the Sanitary District treatment plant. Because of the hilly terrain, most of the
wastewater is pumped at least once, and often several times, before reaching the treatment
plant. The collection system includes 16 lift stations with force mains.

Existing Treatment Facility. The Sanitary District operates a wastewater treatment plant,
currently rated at 1.9 mgd, but the plant is under construction to expand the rated capacity
to 2.6 mgd annualized average daily flow by early 2001. The facility's average day in the
maximum month of flow is approximately 15 percent higher than the annualized average
daily flow. The plant performs the activated sludge process and includes the following:

. Influent pump station.

. Magnetic flow metering.

. Rotating drum fine screen (plus a manual bypass).

o Grit removal chamber.

° Aeration basins with diffused aeration and biological nitrogen removal.
° Clarifiers.

. Filters.

October 2002 Fountain Hills 4-121
H:\Client\MAG_PHXW\6006A00\208 WQMP Update\Final\Chapter4.doc



(This page intentionally left blank.)

October 2002 Fountain Hills 4-122
H:\Client\MAG_PHXW\6006A00\208 WQMP Update\Final\Chapter4.doc



feeroeist (/’
t !\\\ o
ks
i
St

£ )

2002

« CaroLLo

enGcGiIheers

wiw, cittlllo. com

Maricopa Association of Governments
208 Water Quality Management Plan

. 2 1:47520
i 171 | DAREA PART OF 0.5 0 0.5
7L _FOUNTAIN HILLS T —
“SANITARY DISTRICTL
o FIRE ROACK
- A COUNTRY CLUB

JeOLE O R ) s LEGEND:

: ‘\’ A S E ’ . ]

1\ ,ﬁ Planning Area Boundary

ki 1| [l Existing Interceptor

4 g
%, .+ Future Interceptor

[ Existing Lift Station

B Future Lift Station

O Existing Treatment Facility
© Future Treatment Facility
A Existing Reuse/Recharge
A Future Reuse/Recharge

Fountain Hills
Municipal
Planning Area

03/22/02

FIGURE 4.15



(This page intentionally left blank.)

October 2002 Fountain Hills 4-124
H:\Client\MAG_PHXW\6006A00\208 WQMP Update\Final\Chapter4.doc



. Chlorine disinfection.
. Aerobic sludge digester, with diffused aeration and mechanical mixers.
. Odor controls.

. Microfiltration plant.

Effluent from the treatment plant is reused to irrigate golf courses, parks, and other turf
areas, and to fill Fountain Lake and other decorative lakes. A recharge/recovery site at
Fountain Park, with a maximum capacity of 2 mgd, takes effluent that is not reused for
irrigation. The aerobically-digested sludge is thickened, dewatered, and then hauled to the
Tri-City Landfill.

Future Wastewater System Development. The Sanitary District will continue to replace or
provide relief for existing collection system components as the need arises in the future. A
number of lift stations, force mains and relief sewer projects are planned.

The Sanitary District treatment plant will be expanded at its current location in
approximately 2007 to an ultimate capacity of 3.2 mgd annualized average daily flow (3.68
mgd average day in maximum month). Many of the unit processes are already rated at
3.2 mgd; therefore only certain unit processes, i.e. flow equalization and aerobic digestion
facilities, will need expansion. State requirements for redundancy may impact the
expansion of additional unit operations at the plant.

The District will pursue an NPDES permit for use only if failure of the reuse and recharge/
recovery systems dictate a discharge.

Summary of Proposed Improvements. The following proposed improvements are only
those scheduled through year 2006.

ltem Estimated Costs’
WWTP Expansion to 2.6 mgd $8,200,000
Recharge/Recovery 10,000,000
Pump Station, Pipelines, and Lift Station Improvements 2,400,000

Total $20,600,000

' All costs are in March 2000 dollars (ENR Construction Cost Index = 6202).
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4.2.4.4 Paradise Valley

The Planning Area for the Town of Paradise Valley consists of Regional Analysis Zone
(RAZ) 262, and is depicted on Figure 4.16.

The City of Phoenix, the City of Scottsdale, and SROG provide collection and treatment of
wastewater flows from portions of Paradise Valley, for a combined total of about 50 percent
of the population of the town. In general, the area west of 54th Street and south of
Roadrunner Road is served by the City of Phoenix, along with that part of Traffic Analysis
Zone (TAZ) 325 west of Indian Bend Wash. Most of TAZ 325 east of Indian Bend Wash is
served by the City of Scottsdale with discharge to the Scottsdale Road Interceptor. A
portion of the flow conveyed to Scottsdale is diverted to 91st Avenue WWTP, a SROG
facility. Customers served by Phoenix are billed directly by the City of Phoenix, and the
Town of Paradise Valley is not involved. The remainder of the sewered areas are served by
a town owned sewer system which is operated and maintained by the City of Scottsdale.
The Town of Paradise Valley bills these customers and discharges to the Scottsdale
system as a contract customer. Fifty (50) percent of the town is currently unsewered and
relies on on-site waste disposal systems.

Population and Flow Projections. The population of Paradise Valley has a wide range of
seasonal variation. For the purposes of this study, the 1997 MAG-adopted population will
be applied as an annual average.

For the purposes of projecting wastewater flows, the Town of Paradise Valley uses 480 gpd
per lot, with 2.1 people per lot. This is approximately 230 gpcpd, which is considerably
higher than the 100 gpcpd traditionally used by other cities for wastewater flow projections.
The town stipulates that the high wastewater generation is due to the 1-acre lots and large
homes. This report will be consistent with the Town and will also assume a per capita flow
of 230 gpd. In making flow projections, it is assumed that existing unsewered developments
will not receive sewer service over the duration of the planning period. Table 4.28 presents
population and flow projections for the sewered portion of Paradise Valley.

Table 4.28  Paradise Valley Population and Flow Projections

MAG 208 Water Quality Management Plan Update

Sewered

Total Unsewered Sewered Wastewater
Year Population Population Population Flow (mgd)
2000 13,353 7,313 6,040 1.39
2005 13,388 7,313 6,075 1.40
2010 13,587 7,313 7,313 1.44
2015 13,734 7,313 6,421 1.48
2020 13,760 7,313 6,447 1.48
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Existing Collection and Treatment System. Flows from the southwest area served by the
City of Phoenix enter the Phoenix system on McDonald Drive and 44th Street, and at 32nd
Street and Stanford Drive. This flow is conveyed to the 23rd Avenue WWTP for treatment.
Flows from the area just west of Indian Bend Wash (IBW) are discharged to the Shea
Boulevard Interceptor and delivered to the 91st Avenue WWTP. The remainder of the City
of Phoenix flows from this area is discharged to the Scottsdale Road Interceptor at
Doubletree Ranch Road.

The Scottsdale system has several points of connection to the Scottsdale Road Interceptor
(SRI). Portions are collected at Doubletree Ranch Road and discharged to the SRI at
Doubletree Ranch Road. Two small connections to the SRI serve a small area north of IBW
and south of Doubletree Ranch Road. Areas south of IBW discharge to the SRI just south
of the wash. An interceptor at Indian Bend Road collects flows from 59th Street, the north
slopes of Camelback Mountain, and the Judson School neighborhood. The Kiva School
neighborhood also discharges to the Scottsdale system. All flows collected by the
Scottsdale Road Interceptor are conveyed either to the Scottsdale treatment plant or to the
91st Avenue WWTP for treatment.

Approximately 0.42 mgd of the flow is currently going to the City of Phoenix system for
treatment at the 23rd Avenue WWTP, 0.5 mgd is delivered to 91st Avenue WWTP per an
agreement with SROG, and the remaining flow, up to 0.88 mgd, is treated at the Scottsdale
treatment plant per an Intergovernmental Agreement, signed in 1998. Scottsdale is
currently only treating about 0.3 mgd. Table 4.29 shows the wastewater capacity at each of
the plants for the Town of Paradise Valley.

Table 4.29  Paradise Valley Wastewater Flow Distribution
MAG 208 Water Quality Management Plan Update

City of Scottsdale City of Phoenix SROG Total
(mgd) (mgd) (mgd) (mgd)
0.88 0.42 0.50 1.80

Future Wastewater System. With the existing capacity rights at Scottsdale, Phoenix, and
SROG treatment plants, the Town of Paradise Valley will not have to provide any
improvements to their wastewater system. As wastewater flows increase, a pump station
located in the area of Scottsdale Road and Jackrabbit Road may be constructed to convey
flows to Scottsdale, but only if the current capacity rights are renegotiated and increased
above 0.88 mgd. Based on population projections, the pump station will probably not be
needed.

Paradise Valley is landlocked with only a very few empty lots for future development. Any
new development in Paradise Valley will most likely be put on septic tanks due to the high
cost of connecting to the sewer system.
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4.2.4.5 Scottsdale

Wastewater collection and treatment service is provided by the City of Scottsdale. For this
208 Plan, the Scottsdale Planning Area consists of Regional Analysis Zones (RAZ) 209,
210, 229, 230, 247, 248, 249, 263, and 272. The Scottsdale Planning Area is depicted on
Figure 4.17.

The Scottsdale Planning Area covers approximately 190 square miles. The Planning Area
is generally divided into two parts: north of the Central Arizona Project (CAP) canal and
south of the CAP canal. The area north of the CAP canal is bounded by Scottsdale Road
and 56th Street on the west, Cave Creek Road on the north, 136th Street on the east, and
Doubletree Ranch alignment and the CAP Canal on the south. In addition, the Desert
Mountain area is bounded by Cave Creek Road on the south, Pima Road on the west, the
Tonto National Forest on the north, and 112th Street on the east. The area south of the
CAP canal is bounded by the City of Phoenix and the Town of Paradise Valley on the west,
the City of Tempe on the south, the Salt River Pima Maricopa Indian Community on the
east and the CAP canal on the north.

The City of Scottsdale is the designated wastewater management agency for this area.

Population and Flow Projections. Significant growth is projected to occur in the portion of
Scottsdale north and east of the CAP canal. It is expected that all development within the
boundaries of the municipal planning area will receive sewerage service provided by the
City. Scottsdale has Inter-Governmental Agreements (IGA) with Boulders-Carefree
(BMSC), and Paradise Valley to treat up to 1 mgd and 0.88 mgd, respectively. Scottsdale
also conveys 10 mgd of Phoenix flows through the Scottsdale Road Interceptor to the Salt
River Outfall.

Table 4.30 presents the population and flow projections as developed by SROG. Population
projections are based on current City of Scottsdale population projections. These
projections are used due to development changes that have occurred since the last MAG
population projections in 1997.

Table 4.30  Scottsdale Population and Flow Projections
MAG 208 Water Quality Management Plan Update

Scottsdale*' Scottsdale Flow' External Flow Total Flow
Year Population (mgd) (mgd) (mgd)
2000 209,878 23.93 1.88 25.81
2005 241,766 27.56 1.88 29.44
2010 264,432 30.15 1.88 32.03
2015 273,572 31.19 1.88 33.07
2020 274,253 31.27 1.88 33.15

*

1

Includes portions of Paradise Valley population served by Scottsdale.
Based upon projected SROG service populations and flow, Appendix C, Influent Conditions of
91st Avenue WWTP 25-year Facilities Master Plan, December 2001.
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Existing Collection System. Scottsdale’s collection system does not only collect
wastewater generated in Scottsdale. Flows currently originating from outside of Scottsdale
come from Phoenix, Paradise Valley, and BMSC-Carefree. Phoenix discharges wastewater
to a sewer line jointly owned by Phoenix and Scottsdale, and their IGA signed in 1963
allows Phoenix to discharge up to 10 mgd to be transported to the SRO in the Scottsdale
Road Interceptor.

BMSC-Carefree discharges residential wastewater and sludge from its reclamation plant to
Scottsdale sewers at about Westland and Scottsdale Roads. This agreement was finalized
on April 1, 1996 and runs for 20 years. It allows the BMSC-Carefree to discharge up to
1 mgd.

Paradise Valley discharges residential wastewater to Scottsdale at a number of sites along
Scottsdale Road. The most recent IGA started in 1998, allowing Paradise Valley to
discharge up to 0.88 mgd into Scottsdale’s collection system and to their wastewater
treatment facility.

The bulk of the existing wastewater collection system is located south of the CAP canal in
developed Scottsdale. The wastewater is conveyed through the Miller Road and Hayden
Road trunk sewers to the multi-city Salt River Outfall interceptor sewer which conveys flows
through the Princess Road metering station to the 91st Avenue WWTP. Flows from the City
of Phoenix and the Town of Paradise Valley are also conveyed through the Hayden Road
system. Most of these flows are metered prior to entering the Scottsdale collection system
in Scottsdale Road.

The collection system north of the CAP canal is limited. A sewer is located on Scottsdale
Road from the Carefree Highway south to Bell Road. At Bell Road the sewer parallels the
CAP canal to Pima Road. The Pima Road interceptor begins on Cave Creek Road, travels
south down Pima Road and terminates on Doubletree Road. An interceptor on Shea
Boulevard serves the northeast area of the city along Shea Boulevard east of the CAP
canal.

Scottsdale has a pump-back system to deliver wastewater to the WRP portion of the Water
Campus. All wastewater flows generated south of Union Hills Drive are directed by gravity
and then pumped north to the Water Campus for treatment via five pump stations. There
are three pump stations on Pima Road, one at Doubletree Ranch Road, one at Sweetwater
Avenue, and at Frank Lloyd Wright Boulevard. Two additional pump stations are on
Scottsdale Road, one at Doubletree and one at Thunderbird.

Existing Treatment System. As a member of the Multi-City SROG, Scottsdale currently
owns 13.13 mgd of treatment capacity at the 91st Avenue WWTP. In addition to capacity at
the 91st Avenue WWTP, two water reclamation plants are located in Scottsdale. These
plants are the Gainey Ranch WRP and the Scottsdale Water Campus. The effluent from the
reclamation plants is used for turf irrigation and groundwater recharge. The City has reuse
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permits covering turf irrigation with effluent from each of those facilities it owns and
operates.

Gainey Ranch WRP. The Gainey Ranch WRP is located on Scottsdale Road between
Doubletree Ranch Road and Shea Boulevard and supplies reclaimed water for irrigation of
Gainey Ranch Golf Course. The Gainey Ranch WRP has a capacity of 1.7 mgd and
includes the following treatment units: preliminary treatment; extended aeration with
nitrification/denitrification and biological phosphorus removal; final sedimentation; filtration;
UV disinfection.

Residuals from the Gainey Ranch WRP are returned to the Scottsdale sewer system and
conveyed to the 91st Avenue WWTP for processing. The City of Scottsdale owns and
operates the Gainey Ranch WRP and holds an effluent reuse permit for the facility.

Scottsdale Water Campus. The Scottsdale Water Campus includes both a Wastewater
Reclamation Plant and Advanced Water Treatment Plant with current capacities of 12 mgd
and 10 mgd, respectively. It is located north of the CAP aqueduct near Pima Road. An
ultimate capacity of 24 mgd is planned for the Wastewater Reclamation Plant and 22 mgd
for the Advanced Water Treatment Plant. Effluent from the Water Reclamation Plant will be
used for direct turf irrigation and effluent from the Advanced Water Treatment Plant will be
used for aquifer storage and recovery. Residual solids will be conveyed through the existing
collection system to the 91st Avenue WWTP for processing. Permits for reuse, aquifer
protection, and aquifer storage and recovery have been acquired for the new facility. Major
plant components of the Water Reclamation Plant include the following: preliminary
treatment; primary sedimentation; activated sludge with and without nitrification and
denitrification; secondary sedimentation; filtration; and chlorine disinfection. The Advanced
Water Treatment Plant takes the reclaimed wastewater and further treats it through the
following treatment processes: microfiltration; reverse osmosis; and recharge through dry
well injection located on-site. The issue of the brine reject to the collection system will need
to be addressed in the future.

Taliesin West. The only wastewater treatment plant not owned or operated by the City of
Scottsdale is the Taliesin West (Frank Lloyd Wright Foundation) WWTP with a capacity of
only 15,000 gallons per day. This plant is equipped with aeration basins and clarifiers. The
effluent is discharged into ponds for natural evaporation and percolation. The solids are
treated through an aerobic digester and placed in drying beds.

Water reclamation is a strong focus in the two existing Scottsdale treatment plants. The
major components of the reuse system include a transmission main and pump stations
along Pima Road north of the CAP aqueduct to convey reclaimed effluent to golf courses.
This system is used to transport effluent from the wastewater reclamation plant at the Water
Campus to reuse sites.
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Future Wastewater System Development. Scottsdale is proceeding with implementation
of the recommendations as outlined in the 2001 master plan including expansion of the
Scottsdale Water Campus Water Reclamation and Advanced Water Treatment Plants.

Future treatment capacity (through planning year 2020) will be provided at the SROG
facility, Scottsdale Water Campus, and the satellite water reclamation plants, as shown on
Table 4.31. The Gainey Ranch WRP will be maintained as a permanent facility.

Scottsdale is planning to construct a water treatment plant to treat Salt River Project water
supply. Residuals from that WTP are planned to be discharged to the sanitary sewer
system for treatment at the SROG facility at 91st Avenue.

Table 4.31 Scottsdale Wastewater Flow Allocation Projections
MAG 208 Water Quality Management Plan Update
Water Gainey Residuals
SROG' Campus Ranch BMSC Total
Facilities WRP? WRP? and SRP?>  Treated Flow
Year (mgd) (mgd) (mgd) (mgd) (mgd)
2000 12.53 10.43 1.15 0.18 23.93
2005 14.38 13.20 1.15 1.17 27.56
2010 13.39 16.78 1.15 1.17 30.15
2015 9.10 22.14 1.15 1.20 31.19
2020 9.18 22.14 1.15 1.20 31.27
' Annual average daily flows. Includes residuals from WRPs.
2 | ocal flow less residuals (treated flow).

Water Reclamation will remain a strong focus.

Summary of Proposed Improvements

ltem Estimated Cost'
Water Campus Expansion to 16 mgd (2002-2004) 24,500,000
91st Avenue WWTP 3B Expansion (2000-2002) 4,490,000
91st Avenue WWTP Improvements (2000-2004) 41,010,000
Sewer System Improvements and Expansion (2000-2004) 5,229,000

Total $75,229,000

' All costs are in June 2001 dollars (ENR Construction Cost Index = 6318).
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4.2.5 Southeast Area

4.2.5.1 Guadalupe

The Planning Area for the Town of Guadalupe is entirely within Regional Analysis Zone
(RAZ) 307. The area is bounded on the west by Interstate 10 except from Mineral Road to
Carmen Street where the boundary is 56th Street. The City of Tempe's incorporated area
forms the rest of the boundaries. Figure 4.18 depicts the Guadalupe Planning Ar